EPA/ROD/R04-00/077
2000

EPA Superfund
Record of Decision:

MRI CORP (TAMPA)
EPA ID: FLDO088787585
Ou 01

TAMPA, FL

12/22/1999



RECORD OF DECISION
DECLARATION

STE NAME AND L OCATION
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Tampa, Horida
FLD 088 787 585

STATEMENT OF BAS'SAND PURPOSE

This decision document presents the selected remedia action for the Site noted above. The remedy
was chosen in accordance with the Comprehengive Environmental Response, Compensation and Liability Act
of 1980 (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA),
and to the extent practicable, the Nationa Oil and Hazardous Substances Pollution Contingency Plan (NCP).
Thisdecison is based on the adminigrative record for this Site.

The State of Florida, as represented by the FHorida Department of Environmental Protection (FDEP),
has been the support agency during the Remedid Investigation (RI) and Feasibility Study (FS) process for the
MRI Corporation Site. In accordance with 40 CFR 300.430, FDEP, as the support agency, has provided
input during the RI/FS process. The staff of FDEP agrees with the general gpproach to soil rernediation, but
has not agreed with the cleanup levels. FDEP will be provided a second opportunity to indicate if they accept
the remedy, including cleanup levels, after the completion of the groundwater and leachability sudies planned as
part of the remedia design.

ASSESSMENT OF THE SITE

Unacceptable risk associated with this Site is due to the potential ingestion or dermal contact with
contaminated soil aswell as potentia future consumption of groundwater containing contaminants above ether
federal or State of Florida primary groundwater standards. Actua or threatened releases of hazardous
substances from this Site, if not addressed by implementing the response action selected in this Record of
Decison (ROD), may present an imminent and substantial endangerment to public hedlth, welfare or the
environmen.

DESCRIPTION OF THE SELECTED REMEDY

This remedy addresses the main threats posed by the contaminants at this Site which is human exposure
to contaminated soil/sediment (Operable Unit One). Cleanup of the contaminated soil to heath based levels will
a0 reduce leaching of contaminants to groundwater. The cleanup levelswill be further evaluated during the
Remedid Design to ensure consstency with later actions for groundwater (Operable Unit Two) and to ensure
protectiveness of environmenta receptors.

The mgor components of the remedy include:
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I Excavation of gpproximately 7,400 cubic yards of metals contaminated soil and sediment
I Screening of excavated materia to remove debris.

1 Solidification/stabilization of the excavated materid.

I Digposd of solidified materid on-Ste.

1 Capping of solidified materid.

I Deed redrictionsto prohibit resdential use of the Site, to protect integrity of cap, and to prohibit use

of shalow groundwater as drinking water at the Site.

I L ong term maintenance of solidified material aswell aslong term groundweater monitoring.

I Additiona groundwater monitoring and evauation as abasis for future groundwater actions. This will

include evduation of the soil cleanup levelsto ensure consistency with cleanup actions to be sdlected for
Operable Unit Two (groundwater).

STATUTORY DETERMINATIONS

The sdlected remedy is protective of human hedth and the environment, complies with Federa and
State requirements that are legaly applicable or relevant and gppropriate to the remedia action, and is

cost-effective. Thisremedy utilizes permanent solutions and dternative trestment technol ogies to the maximum
extent practicable for this Site.

This remedy will dlow unlimited industria/commercid future use of the Site, but will not alow
resdential use. Because this remedy will result in hazardous substances remaining on-site above leves that
alow for unlimited use and unrestricted exposure, areview will be conducted within five years after
commencement of remedia action to ensure that the remedy continues to provide adequate protection of
human hedlth and the environment.

ROD Data Certification

The fallowing information isincluded in the Decison Summary section of the Record of Decison. Additiond
information can be found in the Adminigtrative Record file for this Site.

Chemicds of concern (COCs) and their respective concentrations
Basdine risk represented by the COCs
Cleanup levels established for COCs and the basis for the levels

Current and future land and groundwater assumptions used in the baseline risk assessment
and the ROD

! Land and groundwater use that will be available at the Site as aresult of the Sdected
Remedy

Estimated capital, operation and maintenance (O& M), and total present worth costs,
discount rate; and the number of years over which the remedy cost estimates are
projected.

Decisve factorsthat led to selecting the remedy.

W\ \N\N\ A DEC Y

Richard D. Green Dlrector Date
Waste Management Division

RECORD OF DECISION: MRI CORP. NPL SITE



TABLE OF CONTENTS

SECTION TITLE PAGE

1.0 SteLocationand DesCription . ... ...ttt 1

20 SteHigory and Enforcement ACVItIES .. ... ..ottt 1

3.0 Higory of Community REEIONS . . .. ... 6

4.0 ScopeandROIEOf ACHION ... .t 6

50 Summary of SteCharaCteristiCs ... ... 7

.l GEOIOgY .« ot it it e 7

5.2 Hydrogeology ... ..ot 8

5.3 SurfaceWater Hydrology . .........cooiii e e e 10

54 S0l Contamination . ... ...t e 11

5.5 Groundwater Contamination . ... .......cuuutr ettt e 14

5.6 Surface Water and Sediment Contamination .......... ..., 16

6.0  Current and Potential Future Siteand ResOUrce USES . ... .o oo i i e 21

7.0  SUMMay Of StERISKS . ... 21

7.1 ldentification of Contaminantsof CoNCarn . ......... .. it 21

7.2 EXPOSUE ASSESaMENT . . it 22

7.3 TOXICY ASSESIMIEN . .ottt et 24

7.4 RISKCharaCterization ... ... ...t e e e 25

7.5 Environmenta RiSK .. ... 27

7.6 RISKUNCEANY . ..o e 29

8.0 Remediaion ObjECHIVES . .. ..ot 29

9.0  Summay of AEINEIVES . . ... 30

10.0 Compaative AndySsof AENaIVES ... .. ... e 34

110 Sdected REMEY .. ..o 37

12.0 Stautory DEerminations . . ... ..ottt 42
12.1 Protection of Human Hedlth

andthe ENVIrONmMENt . .. ... o 42

12.2 ComplianCceWith ARARS . . .. o 43

12.3 Cogt EfeCliVENESS . ..ot 44

12.4 Utilization of Permanent Solutions or
dternative treetment technologiesto the

maximumextent practicable . .......... .. 44
12.5 Preferencefor trealment . ...t 44
13.0 Explandionof Sgnificant Changes . . ... .o 45

APPENDIX A: Respongveness Summary

APPENDIX B: Risk Assessment Information
-Exposure Assumptions
-Non-cancer toxicity data
-Cancer toxicity data

RECORD OF DECISION: MRI CORP. NPL SITE



TABLES

1 Contaminants of Potential Concern in Surface Soil .
2 Contaminants of Potential Concern in Subsurface Soil
3 Contaminants of Potentid Concern in Groundwater
4 Contaminants of Potential Concern in Sediment . . .
5 Contaminants of Potential Concern in Surface Water
6 Contaminants of Concernin SurfaceSail ...... ..
7 Contaminants of Concernin Subsurface Sail .. . ...
8 Contaminants of Concern in Groundwater . . . .. ..
9 Potential Exposure Pathways .................
10 Exposure Point Concentrations in Surface Soil . . . .
11 Exposure Point Concentrationsin Subsurface Soil .
12 Exposure Point Concentrations in Groundwater . . .
13 RikSummary .............. ...
14 Remedid Godsfor Soil/Sediment .............
15 Groundwater Monitoring Requirements .........
16 Codst Estimatefor Sdlected Remedy . ...........
17 Cleanup Levesfor Contaminants of Concern . . . ...
18 ARARsfor SdectedRemedy ................
FIGURES
Number Title
1 StelLocation .......................
2 SteLayout ........................
3 Approximate Boundaries of Contamination

RECORD OF DECISION: MRI CORP. NPL SITE



THE DECISION SUMMARY

1.0 STELOCATIONAND DESCRIPTION

The CERCLIS identification number for this Site is FLD08878758.

The MRI Corporation Site (Site) islocated at 9220 Stannum Street in Tampa, Horida. The Ste, approximately
11. 7 acresin Size, isStuated in an indudtria area near the intersection of the U. S. Route 301and Stannum
Street which isabout 0.5 mile north of Florida State Road 60 (See Figure 1 - Site Location). The Steis
bordered by industrial/commercid properties to the northwest, west, and south. Orchards and grazing pasture
are located to the north and east of the Site.

The nearest Sngle resdence is approximately 0.75 mile northwest of the Ste dong Ledie Road. The nearest
school is 1.7 milesto the northwest of the site. Approximately 50,000 people reside within a4-mile radius of
the Site.

The steisrectangular in shape and is encircled by chain link fencing. A ditch and railroad embankment parald
the eastern boundary. The ste is now vacant but was formerly used as a detinning/sted recycling facility. The
only remaining building ongte is the shell of a machine shop on the Ste' s southeastern corner. All other buildings
have been demolished to grade and removed; only floor dabs remain. The property has been graded level with
agentlerelief toward the north of approximately 3 feet. There are drainage ditches dong al sdes of the Site
and there are two small ponds located ongite. Surface water runoff from this area of Tampa could eventudly
reach the Tampa Bypass Canad which islocated about a mile west of the Site.

The fund-lead RI/FS was conducted by EPA.

20 S TEHISTORY AND ENFORCEMENT ACTIVITIES

The Site began operations around 1961 as a detinning/sted recycling facility. In gpproximatdly 1975,
electroplating capabilities were added and in late 1979 or early 1980, a municipa solid waste recycling
operation was put into service. The detinning area consisted of detinnng tanks, rinse tanks, a crane system, and
supporting utilities. The rinse tanks were partidly confined by curbs with sumps provided for collecting soilled
rinsewater, which was sent back to the rinse tank for reuse. Thetin electrowinning area included the tin plating
and cadting building, metd precipitation tanks, and a wastewater trestment area consisting of two holding
ponds, afilter building, and a neutraization system(See Figure 2 - Site Layout).

Redated facilities included a, smal machinery shop, laboratory, and severa scrap and process solids storage
aress. Two petroleum underground storage tanks (USTS) were onsite during plant operations. The UST behind
the machine shop, which had contained gasoline, was removed in
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Figure 1
MRI Site Location

Source: Modified from USGS Quadrangle: Brandon, Florida
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the early 1980s; testing reportedly conducted at closure found no associated problems. The other UST wasa
fud oil tank behind the plating areg; it was used to fud the boilers for a short period before it was removed
when the facility switched to natura gas. Two aboveground petroleum tanks also were ondite during plant
operation. One was constructed to replace the gasoline UST and was Situated in the southwest corner of the
property on a pad with a 3-ft containment wall. A diesd “field tank” was kept in the northeast production areas
to fud machinery and equipment.

The detinning process began in the early 1960s and was the plant’ s primary function for over ten years. Scrap
metal (recycled cans and meta trimmings from can manufacturers) brought to the site by rail and truck was
sored predominantly in the northern corner of the Ste, at times on both sides of the railroad spur. Tin and other
coatings were chemicaly removed from the raw materia when it was placed in a heated dkdine bath. After 3.5
to 4 hours, the drums of detinned scrap were removed, drained, and batch-washed to reduce the akaline
content and recover “dragged out” detinning solutions. The washed drums were then unloaded and
spray-washed. Water used in the fina spray-washing procedure was contained and used as sol ution makeup
for the batch washing procedure. The batch-washing water was in turn used for solution makeup for the
detinning process. The detinned scrap was pressed into 500- to 600-1b baes that were ultimately shipped
offgte (usudly by rail) and sold as scrap sed.

The tin-bearing akdine solutions were pumped from the detinning tanks through aleaf pressure filter and the
solids (including the tin) were filtered out, producing sodium stannate cake. Prior to 1975, thisfilter cake
represented MRI’sfind product. It was placed in 55-gd drums, sedled, and transported offsite for fina
processing.

The dectrowinning capabilities added to the facility in gpproximately 1975 alowed for ongte processing of the
sodium stannate. The sodium stannate was put into a durry tank and redissolved, then transported via overhead
pipe to the plating system, reheated, agitated, and treated with sodium sulfide flakes to precipitate lead and
various other impurities as metd sulfides. When the solution settled, it produced a dlarified akaline solution and
the precipitated metd sulfides, or “black muds.” The tin-containing dkaline solution was circulated through
plating vats for tin remova (electrowinned). Tin recovered from the € ectrowinning process was meted and cast
into | 00-Ib ingots for shipment. The muds were washed with clean water to remove excess caudtics and nitrate
and alowed to resettle. This wash water was decanted to a storage tank to be used as solution makeup for the
eectrowinning vets.

Prior to 1979, the black muds were pumped into and dried in the settling ponds just north of the eectrowinning
facility. Use of the drying ponds stopped sometime around 1979 with the ingdlation of arotary vacuum filter.
Initialy, dried mud was stored on heavy plastic liners near the western property fine until the volume was
aufficient to warrant contacting a buyer. Ground storage of the muds was a so reportedly observed just north of
the drying pondsin 1977. An aerid photograph taken in 1980 shows evidence of surface staining in the vicinity
of both of these areas. At some point a curbed concrete pad was constructed to store the muds.

The plating solution was neutralized with sulfuric acid to apH of 7 to 8, and then dlowed to sdttle in acone
bottom tank. A carbonated process was used in earlier years; a sodium hypochlorite step was employed in the
early 1980s to remove unbound cyanides. The precipitate from this process was mixed and processed with the
muds. The supernatant was pumped to fina
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settling and discharge ponds. After final settling the (trested) plating solution was mixed with non-contact
cooling weter in an gpproximate 1:50 ratio. The plating solution was then discharged into the unnamed ditch
eadt of the dte until sometime around late 1985, when it was directed to the city of Tampa s publicly owned
treatment works. It was reported that in 1978 approximately 5,000 gal/week of spent plating solution was
discharged to the ditch; the discharge rate listed on a 1982 wastewater discharge permit application was
10,000 gal/week.

Inlate 1979 or early 1980, amunicipa solid waste (M SW) operation was put into service. The system
congsted of conveyors, a shredder, dust collection system (bag house and cyclone) magnets, a prewash
system, de-auminizing/detinning, and rinse systems. Scrap metd for recycling was trucked from can
manufacturers and municipd recycling programs throughout Florida. The MSW scrap was typicdly stored in an
areatoward the center of the site north of the two mud ponds on a concrete pad. When this area was fdll,
however, it was ored in the northwest section of the site. When this areawas aso full, MSW scrap was
gtored in the southwest section of the Site.

Though not initidly part of the MSW operation, bimetal cans were processed with MSW once that system
became operationd. The cans camein by rall. During MRI’s early years, these cans were only rarely processed
separatdly to ship to copper mining indugtries. The cans were reportedly stored along the fence linein the
northeastern corner of the site between the railroad spur and the pond area and then south as required. In

1977, bimetal can storage was aso noted in an area gpproximately 150 ft west of the mud ponds.

Prior to 1980, control/treatment of stormwater runoff associated with facility operations and storage areas was
minima or nonexigtent. After thistime, however, a collection system and underground conduit were reportedly
indaled to collect al rainwater and/or solution spillsin the detinning, plating, and MSW process aress. The
water was directed to a pumping station and pumped into a large, double-lined retention pond north of the mud
ponds for storage. Water in this pond was used as solution makeup for the various processes. When required,
it was treated (neutraized) and discharged via the ditch (and to the Tampa Treatment Works during the last 2
years of Site operation).

The facility was cited in 1984 for elevated metals and cyanide in the NPDES discharge. MRI Corporation
ceased operations at the Sitein 1986. A Screening Site Inspection was conducted by an EPA contractor in
1989. Contaminants detected in soil samplesincluded chromiurn, lead, zinc, and cyanide. Contaminants
detected in groundwater samples included chromium, lead, sodium, and cyanide.

In 1992, EPA collected additiona soil samples. The results were comparable to those noted in the previous
investigation. The Site was proposed for the NPL on June 15, 1996 and finalized on the NPL on December
23, 1996.

Specid notice letters for the RI/FS were mailed in September 1996 to the current owner, its parent
corporation, and two former owner/operators of the site (these PRPs were identified through EPA’sinitid PRP
search efforts). The former owner/operators denied their liability. The MRI Corporation indicated that it did not
have the resources to conduct the RI/FS. In May 1997, MRI’ s parent company, Proler International, indicated
an interest in doing a portion of the work,
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but their offer was not sufficient and EPA continued with afund lead RI/FS.

In April 1998, Proler Internationa sampled groundwater monitoring wells instdled by EPA. The sampling was
performed pursuant to an Adminigtrative Order on Consent that addressed only that round of groundwater

sampling.
3.0 COMMUNITY PARTICIPATION

EPA conducted community interviews during December 1997 and findized the Community Relaions Planin
May 1998. The area surrounding the site is industrial/commercid o the interviews were conducted with nearby
business owners'managers. The interviewees expressed an interest in remaining on the mailing list. Otherwise,
there was little community interest expressed regarding this Site.

EPA contacted the Hillshorough County Planning Commission (HCPC) in April 1999 to confirm the planned
future use of the Site and adjoining property. According to the HCPC, the land use designation for the areais
Light Industrid Planned which does not dlow for resdentid use.

EPA issued a Remedid Investigation Fact Sheet in June 1999 which aso asked citizensto call EPA if they
would be interested in atending a public meeting for the Proposed Plan. In addition, a newspaper article
gppeared in the Tampa Tribune after the fact sheet was released. No one caled to expressaninterest in a
meeting. The only phone calls received were from severa vendors interested in potential work associated with
the Site.

The Proposed Plan fact sheet was released on August 24, 1999. The initial 30-day comment period was held
between August 25, 1999, and September 23, 1999 and was extended until October 23, 1999. The start of
the public comment period was advertised in the Tampa Tribune on August 25, 1999.

The adminigrative record is located at the Brandon Regiond Library, 619 Vonderburg Drive Brandon, FL
33511

40 SCOPE AND ROLE OF ACTION

The planned actions for this Site address soil contamination, which will be referred to as Operable Unit One
(OU1). The ROD further describes this remedy and isthe first of two RODs anticipated for this Site. The
second ROD will address groundwater contamination which will be referred to as OU2.

The remedy for OU1 will address the main threat which isthe potentia human exposure to soil and sediment
contaminated with metas, primarily lead. Reducing contaminant concentrations in soil will dso improve the
quality of surface water and groundwater at the Site. The ROD will be implemented pursuant to the remedia
authorities of CERCLA.
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5.0 SUMMARY OF SITE CHARACTERISTICS

The Ste, gpproximatdy 11.7 acresin Size, is now vacant but was formerly used as a detinning/sted recycling
facility. The only remaining building onste is the shell of amachine shop on the Ste's southeastern corner. All
other buildings have been demolished to grade and removed; only floor dabs remain.

51  Geology

In general, soils at the Site are poorly drained as aresult of the site's topography and vegetation. Soil borings at
the MRI site indicate that the surface soils consst of fine- to medium-grained sands, silts, and clays with varying
amount of gravel, plastic, and metd debris. Previous congtruction and demoalition activities resulted in asurficid
layer of disturbed soil and backfill materid over much of the ste. The disturbed materid rangesin thickness
from 2.0 to 6.5 ft; the thickest intervas occur in the centra and northeast portions of the Ste. The Smilarity
between disturbed and native materia made differentiation difficult. Underlying the disturbed materid isfine- to
medium-grained sand and silty sand that grades to a marine clay with depth. The marine clay extends to the
uppermost semiconsolidated bedrock unit.

The primary geologic units underlying the MRI Stein descending order are undifferentiated terrace deposits, the
Hawthorn Group, the Suwannee Limestone, the Ocala Limestone, and the Avon Park Formation.

Ten-foot-thick clay beds underlie the terrace deposits. These clay beds, known as the Hawthorn Formation,
are confining layers for the underlying Floridan; however, some leakage is known to occur in this clay layer.
Previous investigations have determined that the Hawthorn has been breached by the Tampa Bypass Cand and
numerous sinkholes, resulting in an interconnected aguifer system.

The Hawthorn Group underlies the Tampa area, gently dipping to the southwest and consisting of carbonate
sediments intermixed with increasing amounts of Sliclagtic sediments. Beneeth the MRI Ste, the Hawthorn
Group is represented by the Arcadia Formation, which consists of undifferentiated sands and clays grading to a
marine clay and the Tampa Member limestone. The Tampa Member of the Arcadia Formétion is predominantly
composed of limestone with subordinate dolostone, quartz sands, and clays (Scott 1988).

Site-specific geologicd information was obtained during drilling of soil borings and monitoring wells a the Site.
The geology is rlatively uniform with the exception of the areajust south of the large pond in the northern
portion of the Site.

Theinitia borehole (10S) in this areaindicated a broken discontinuous layer of marine clay very different than
that found across the site. At a second borehole (10D), drilled and sampled approximately 5 ft to the south of
the original, the marine clay was absent. The borehole was sampled to gpproximatdy 40 ft bgs where the
fractured limestone of the Tampa member was present.

The limestone was encountered just below the marine clay layer a various shalow borehole

RECORD OF DECISION: MRI CORP. NPL SITE -7-



locations. The absence of the marine clay and depth of the Tampa limestone indicate possible snkholesin this
area. Thereisardaively deep depresson in the top of the clay between soil boring SB-02 and monitoring well
8S, aswell asaminor depression at soil boring SB-06. A previous investigation in the process area of the site
by Pittsburgh Testing Laboratory (1980) indicated the presence of 3.5-ft cavities at the top of the limestonein
boreholes B-1 and B-5, which are near soil boring SB-06. These observations suggest the presence of one or
more cover collgpse sinkholes on the Site.

5.2  Hydrogeology

Three mgjor aguifer systems have been identified in the Tampa area: the surficid, intermediate, and Floridan
aquifers. The intermediate aquifer system is not present in the site area and is replaced by an intermediate
confining unit.

The surficid aguifer sysem in the MRI area extends from the surface to the intermediate confining unit and is
composed of undifferentiated terrace deposits and Hawthorn Group sands. Groundwater istypically
encountered within 2.0 ft bgs acrossthe MRI dte. The surficid system is unconfined except in locdized areas
where clay layers create semiconfined conditions (SWFWMD 1988). The base of the surficid aguifer isthe
contact with the clay layers in the Hawthorn Group or the top of the Tampa Member limestone where the clay
layer is absent. Site-gpecific measurements indicate that the surficia aquifer ranges in thickness from 4.5 to 23
ft. Recharge of the surficid aquifer is primarily through surface water infiltration due to rain events. Groundwater
discharge in the surficia aquifer principaly occurs through seepage into area creeks, rivers, and cands. The
aurficid aquifer conssts of clastic deposits of medium- to fine-grained, well-sorted, quartz sand; silty sand; and
clay.

The surficid aguifer is used to alimited extent in Hillsborough County. Smadl volumes of weater are drawn for
domestic use, lawn irrigation, or stock watering. Most wells that tap the surficia aguifer yied less than 25 gpm.
Generdly the water contained in the near-surface sands and clays is not available in desirable quality or quantity
and thusis not an important source of water supply in the county (Menke et a. 1961).

The Horidan Aquifer in Hillshorough County is described as a single hydrologic unit with two distinct
water-bearing zones that are separated by |ow-permesability beds which act as semiconfining layers and retard
the vertical movement of water. The upper zone or Upper FHoridan Aquifer consists of the Tampa member of
the Arcadia Formation, the Suwanee and Ocala Formations, and the upper part of the Avon Park Formation.
The lower zone or Lower Floridan aquifer conssts of permeable limestone and dolomitic rock in the Oldsmar
and Cedar Keys Formations. Because of its great depth and poor water quality in the Tampa area, the Lower
Horidan Aquifer is not used for water supply (Trommer 1993). Recharge to the Horidan Aquifer occurs
primarily in areas where the aquifer is exposad at the surface by infiltration of precipitation. Recharge to the
Foridan Aquifer in the Ste areais very low (lessthan 2 in. per year) to nonexistent (SWRWMD 1988).

A regiond potentiometric surface of the FHloridan Aquifer suggests that flow in the Horidan is generdly toward
the southwest in the Ste area. The hydraulic gradient in the vicinity of the Site is 0.003. Using the regiond
hydraulic properties and this hydraulic gradient, the average linear
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groundwater velocity in the Floridan is estimated to range from 0.6 to 1.6 ft/day or 219 to 584
ftlyear.

Only asmal portion of the population within a4-mile radius of the MRI Ste obtains potable water from private
wells, municipa water digtribution covers most of the area of concern. Private wells range in depth from 50 to
200 ft, with the closest well located gpproximately 1.25 milesto the northeast of the Site.

Municipa water within a 3-mile radiusis supplied by the City of Tampa, Hillshorough County, Seaboard
Utilities, and USA Utilities. The Tampa Water Department and Hillsborough County System obtain potable
water from the Brandon Wellfidld, located greater than 4 milesto the east of the MRI Site. The water from
these wells is mixed and serves a population of about 76,000. Seaboard obtains water from four wells located
agpproximately 1.5 miles southwest of the Site. These wells are about 300 ft degp and serve about 8,000 people
inthe area. USA Utilities obtains water from two wells about 300 ft deep located about 3 miles north of the site
and serves 3,500 people.

During the MRI investigation, dug tests were performed in selected Ste monitoring wells to determine the
horizontal hydraulic conductivity of the surficid aquifer. Test results were interpreted using the Bouwer and Rice
(1976) method and the AQTESOLYV program (Duffied 1996). The hydraulic conductivity determined from
these tests range from 0.25 to 24.7 ft/day, with a geometric mean of 4.1 ft/day. The results correspond to the
typica hydraulic conductivity vaues as described by Boutwell et d. (1985) for fine-grained sand and Slt. No
hydrogeol ogic tests were performed on the Floridan Aquifer during the investigetion.

The vertical hydraulic conductivity of the confining layer at the Ste was not measured. Published data from
Waton (1988) indicate that an aquitard comprised of clay with some sand and gravel would have a
representative vertica hydraulic conductivity of 0.01 ft/day.

Effective porosty measurements were not made on site-pecific samples of the surficid or the Floridan Aquifer.
Boutwell et d. (1985) indicates that specific yield can be used as an approximation of the effective porosty. In
an unconfined aquifer, such as the surficid aquifer, the Sorage coefficient is equa to the specific yidd. Thus,
using the storage coefficient described above, an estimated effective porosity for the surficia aguifer is0.2. No
information is available for the confining layer; however, consdering the lithology of the unit, Boutwell et d.
(1985) suggests use of 0.05 for the effective porosty of clay.

As part of the MRI investigation, groundwater samples were analyzed for mgor cations (calcium, magnesum,
sodium, and potassium) and mgor anions (bicarbonate, carbonate, sulfate, and chloride).

The geochemica results suggest groundwater at the Ste is sodium-bicarbonate for areas influenced by site
operations and calcium-bicarbonate in other areas. A noteworthy aspect of the data distribution isa
comparison of andytica results for 10S and 10D—the distinct geochemicd difference between the two
adjacent wells suggests the presence of avertica barrier for downward movement of groundwater. Also, the
head difference between the shalow and deeper well ranges from 0.95 to 1.11 ft, indicating an upward flow
direction from the deeper portion of
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the aquifer.

The direction and rate of groundwater flow in the surficid aquifer were determined from weter levels collected
from the monitoring wells instaled in November 1997 and April 1998. In generd, the loca groundwater flow
direction isto the northesst. The resultant average linear velocity ranges from 55 to 110 ft/year.

During the investigation, a deep monitoring well was ingtalled to monitor groundwater conditions at depth in an
area where the soil boring investigation showed the impermesble marine clay layer to be absent.

5.3  Surface Water Hydrology

The MRI steiswell vegetated and poorly drained. The property has been graded level with a gentle relief
toward the north of gpproximately 3 feet. Small, scattered topographic depressions tend to pond during rains.
The collected water then evaporates or infiltrates the sandy soils.

There was inaufficient precipitation during the RI field investigation to observe any map-specific surface
runoff patterns firsthand. However, based on based on surveyed surface devations, the likely flow direction
isto the north/northeest.

Most runoff on the Site presumably does not proceed far before ponding, and subsequent evaporation or
infiltration occurs. However, site features and contaminant sampling results indicate that some runoff does leave
the gte. The prominent overland drainage fegtures include an ongte ditch running aong the southwest and
northwest Sdes of the dte that drains through a ponded area and then northward off the ste. Runoff then
empties into a ditch bordering the railroad bed just east of the Site. This ditch is hydraulicaly connected to a
second, pardle ditch on the opposite side of the railroad bed viaa partialy blocked concrete drain pipe.
Contaminated runoff migrating into the railroad ditch closest to the Ste therefore eventualy migratesto the
second railroad ditch. It isimportant to note that the drainage ditches associated with the Site are not connected
with a stormwater pond located on property just north of the Site.

Both railroad ditches dope dightly to the north, eventudly discharging into the Tampa Bypass Cand
goproximately 1 mite west of the site. Although runoff is expected to flow predominantly northward, the dopeis
s0 dight there is likely some southward backwashing in the ditches when the water depth rises during heavy
rains. None of the drainages are in contact with any city sewer or other man-made storm water catchments.

Six-Mile Creek, located gpproximatdly 1 mile west of the Site, was modified in the late 1960s to form the
Tampa Bypass Cand to divert floodwaters from the Hillsborough River. The Tampa Bypass Cand extends
gpproximately 14 miles from the Lower Hillsborough Flood Detention Areato its discharge point into McKay
Bay, part of the Hillsborough Bay system. The cand partialy penetrates the Floridan Aquifer and actsasasink
for groundwater flow. However, localized groundwater flow patterns and the geologic compostion of the Ste
suggest thet the cand is not in direct hydrologic contact with the surficid aguifer a the MRI site.

Both Six-Mile Creek and Tampa Bypass Canal water bodies are within the Class 3 category for
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water qudity criteria, which is classfied for recreation use and propagation and maintenance of a hedthy,
well-balanced population of fish and wildlife. Six-Mile Creek and PAm Creek (both components of the Tampa
Bypass Canal) have had nutrient, bacteria, and dissolved oxygen problems. Historic pollution and nonpoint
runoff enters this small system and flows through a heavily developed portion of Tampa that has been
extengvely ditched, channded, and walled.

54 Soil Contamination

The RI fieldwork was conducted in two phases between November 1997 and April 1998. Thefirst phase
included soil, sediment, and groundwater sampling, primarily on-site. The second phase, conducted in April
1998, focused on offsite sediment and groundwater sampling.

The firg effort for the RI was a geophysical investigation conducted between November 6 and 17, 1997.
Survey transect Lines were established on 20-ft centers. This effort was conducted to determine the presence
of buried metallic debris and layer continuity of the clayey sediments underlying the site

The ste-wide soilsinvestigation involved collecting 23 soil samples from areas within the fenced boundary of
the MRI ste and 3 offsite surface soil samples and ingtdling and sampling 7 ongte and 2 offsite soil borings.
Sampling locations were based upon avariety of factors including previous sampling data, results from the
geophysicd survey, historica agrid photography, etc. Surface soil samples were collected across the entire
property while the subsurface soil samples were focused in areas of previous site operations. Soil samples were
andyzed for metds plus cyanide. Approximately 20 percent of the samples were aso andyzed for extractable
organics (base/neutral/acid extractables [BNAES], pesticides, and polychlorinated biphenyls [PCBS]).

The digtributions of concentrations are fairly consstent from. meta to metd, indicating a high degree of
commingling. The highest concentrations are generaly found in the northern corner of the ste where raw and
detinned scrap was stored. The second-highest concentrations are in the vicinity of the detinning and
electrowinning areas and in the centra portion of the Ste where metad was stockpiled for the municipa recycling
operation.

Mid-range concentration levels of severd metals were detected near ponding areas midway aong the
northwestern perimeter of the site, and lower levels were detected near the western edge and southern corner
of the ste. Contamination in these areas may be aresult of savera mechanismsincluding:

- sorm water runoff from the municipa recycling operations area
- storm water runoff associated with intermittently present scrap storage areas in the western
and southern site corners

The didribution and magnitude of the onste metals contamination support the hypothesis that the site currently
contains no well-defined sources but rather severd widespread, poorly defined areas of contamination resulting
from its varied operationa practices and configurations. It is evident, however, that the western and
southwestern portions of the Site are less contaminated than the eastern and northern areas, only iron and
auminum were detected at concentrations exceeding screening levels on the western side.
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Nine subsurface soil borings were advanced using hollow-stem augers. Seven ondite borings (SBO1 through
SB07) and two offsgite reference background borings (SB08 and SB09) were advanced. A total of 40 samples
were collected from the soil borings. The depth of sample collection ranged from 2 to 22 ft bgs. Smilar to
surface soil results, al identified analytes of concern were present a elevated concentrations, with lead, iron,
auminum, manganese, chromium, sodium, and zinc most commonly detected. These metas were most
frequently elevated in the vadose zone samples (1 to 4 ft bgs). The concentrations and distribution were smilar
to conditions in the surface soils. Asis the case for surface soils, concentrations were highest in samples from
the northeastern side of the Site, around the pond on the northern side of the site, and the areaimmediately
northwest of the municipa recycling scrap storage area.

In most aress, the eevated metals concentrations within the shalow subsurface soils probably result from a
combination of mechaniams, . Although downward migration from the contaminated sandy surface soilsis likely
ongoing, the presence of debrisin much of the vadose zone illugtrates a history of burid, backfilling, and grading
activities resulting in amixture of disturbed contaminated soils.

Results from samples collected below the water table indicate thet, to alesser extent, onste soilsin the
saturated zone above the clay layer contain elevated concentrations of various metds. Iron, lead, manganese,
zinc, and sodium were most frequently detected. Lead and sodium were detected at above-reference
concentrations in gpproximately 90 percent of the samples. Iron, manganese, and zinc were eevated in
approximately two-thirds of the samples, and aluminum was elevated in gpproximately one-third. Arsenic was
detected |east frequently.

The highest concentrations were found in samples taken from soil borings SB-03, SB-05, and SBO1. In SB-03,
adjacent to the detinning operation and detinned scrap storage area, both lead and iron were detected at
concentrations exceeding screening levelsin the 6- to 8-t interval, and lead was aso detected at 190 mg/kg in
the 12- to 14-ft interval. Located centraly between the mud ponds, detinning area, and eectrowinning area,
SB-05 yielded lead concentrations of 190 mg/kg from the 6- to 8-ft interval.

Though generally less contaminated than the vadose zone, the results of the subsurface RI sampling show that
contaminants have migrated into the saturated soils. Using lead as an indicator, it is apparent that the migration
has reached the clay layer in the vicinity of the processing and scrap storage aress. The clay presumably
attenuates downward migration to the underlying Floridan Aquifer. The only evidence of abresk in the
continuity of the clay layer ondteisin the vicinity of monitoring well 10D. However, water samples from this
39-ft-deep well do not indicate the presence of contamination.

Test pits were dug with a backhoe at locations suggested from previous investigations to contain possible
buried materid. The geophysica survey provided information on anomalies that might reved possible areasfor
investigation. Test pits were dug as either a 3-ft wide trench (the width of the backhoe bucket) or awider pit,
depending on the materia investigated. Samples were collected from representative soil layers that might
contain debris or contaminants. A total of 17 samples were collected from 11 test pits. Four samples were
collected specificaly for TCLP andys's; none of those samplesfailed the TCLP criteria
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Accumulations of buried metdlic debris are highest where the contour gradient is the greetest. Based on the
contour map, buried metdlic debris was detected under more than 50 percent of the Site survey area,
concentrated in the northern and eastern portions. Very little debris was indicated in the southern portion of the
gte. Observations made during the trenching activities support the findings that debris is concentrated in the
eastern and northern portions of the site. The meta debris was generdly found at depths of 1 to 2.5 ft.

TABLE 1: CONTAMINANTSOF POTENTIAL CONCERN IN SURFACE SOIL

CONTAMINANT FREQUENCY OF RANGE OF DETECTED
DETECTION CONCENTRATIONS
(mg/kg)
Aluminum 32/32 855 - 28,000
Antimony 9/32 16 - 790
Arsenic 12/32 25-24
Cadmium 13/32 1-25
Chromium 28/32 7.9-230
Copper 15/32 2.7-10,000
Iron 32/32 1,100 - 400,000
Lead 32/32 8.8 - 4,600
Manganese 31/32 8.4- 1,900
Mercury 17132 0.14 - 37
Nickel 11/32 11 - 240
Vanadium 17/32 12 - 130
Zinc 32/32 5.7 - 40,000

TABLE 2: CONTAMINANTSOF POTENTIAL CONCERN IN SUB-SURFACE

soIL
CONTAMINANT FREQUENCY OF RANGE OF DETECTED
DETECTION CONCENTRATIONS
(mg/kg)
Arsenic 2/15 2.3-13.0
Iron 15/15 820 - 250,000

RECORD OF DECISION: MRI CORP. NPL SITE -13-



TABLE 22 CONTAMINANTSOF POTENTIAL CONCERN IN SUB-SURFACE
SOIL
Lead 15/15 12 - 2,500
Mercury 9/15 0.11-120

55 Groundwater Contamination

Ten monitoring wells were ingtaled to depths ranging from 6 to 30 ft below ground surface (bgs) using
apower auger. Wells were generdly located according to their representativeness of Ste boundary limits and/or
based on findings from the geophysica survey and shalow soil borings. No permanent monitoring wellswere
located offste.

Mogst wells were completed a shdlow depths (less than 20 ft bgs). Severa atempts were made to ingtdl
monitoring well EPA-6S; however, no water entered the boring within gpproximately 7 hours following initia
drilling and the decision was made to abandon the well. A pair of wells consasting of a shdlow well completed
at 12.5 ft bgs and a deep well completed at 38.6 ft bgs were located near the northern pond. This area
contained a discontinuity in the clayey layer.

Six temporary piezometers were ingalled with hand augers to depth of the clay layer during the
sampling in April 1998. Depths to top of clay ranged from 4.5 to 9.5 ft bgs. Three piezometers were placed at
ongite locations and three at offste locations.

Ondte piezometers were ingtaled to provide additiond information on groundwater flow, particularly
aong the eastern portion of the Site where previous attempts to install amonitoring well were futile. Additiona
piezometers were |ocated along the fence adjacent to the pond in the northern corner of the Ste and in the
middle of the Ste east of monitoring well EPA-5S.

Two piezometers were ingtalled northeast of the Site across from the railroad track and drainage ditch
to provide information on whether groundwater meta contamination has migrated offste. Another offste
piezometer was ingtdled at the southern boundary to provide background information for groundwater
parameters.

All groundwater samples from monitoring wells were fidld screened for akalinity, hydrogen sulfide, and
tota chloride when turbidity was below 100 NTUs. Laboratory analyses were performed for anions/cations,
organics, and inorganics.

Two rounds of water level measurements were obtained during the investigation. These measurements
were collected during December 1997 and April 1998. In most cases, the greatest concentrations of
contaminants were found a monitoring wells 1S, 5S, 7S, and 10S and piezometers P1, P2, and P5. This
compares well with findings of surface and subsurface soil contamination discussed and reflects the probable
migration of contaminants within the soil to the groundwater, especidly within the shdlow vadose zone. In
generd, groundwater is

RECORD OF DECISION: MRI CORP. NPL SITE - 14-



less contaminated in wells located in the south and southwest portions of the Site.

Offdte migration of contamination is reflected in the groundwater results a piezometer PS.
Concentrations of lead, arsenic, chromium, iron, and duminum are listed above the RBCs but are generdly half
the values reported for well 7S, which isthe well nearest the site boundary and most immediately upgradient.
With the exception of arsenic at P4, offdte contamination was not observed from the anaytica results of offsite
piezometers P4 and P6. It is apparent from these results that a plume of contaminated groundwater emanating
from the centra and northern storage areas ondite has migrated beyond the Ste boundary in a northeastern
direction, the direction of the shalow groundwater flow. Of the metds previoudy mentioned, arsenic,
chromium, and lead are the contaminants most relevant for determining present and future risk.

While iron, duminum, manganese, and sodium naturaly occur in the shalow aquifer, the concentrations
are dlevated rdative to background. The devated concentrations reflect the operations conducted onsite, such
as the use of caudtic soda, and the presence of metdlic debrisin the soil and are also reflected in the results of
the soil invedtigation.

Throughout the Ste, a marine clay layer defines ardatively impermesble barrier between the surficia
aquifer and the deeper Horidan Aquifer; the absence of this clay component from the soil boring at deep well
10D suggests a possible pathway for migration of contaminants to the deeper aquifer system. However,
comparison of anaytical results for the well pair 10S and 10D indicated that metals concentrations were
elevated in the shalow aquifer but were not eevated in the deeper well. This discrete separation of hydrologic
unitsis further supported by the head difference measured between the shdlow and deep wells, which varies
approximately 1 ft, indicating an upward flow direction for the degper portion of the aquifer. The upward
movement of the groundwater gpparently prevents the vertical migration of contaminants from the surficia
aquifer and minimizes the potentia for downward migration into the Horidan.

The andytica results of the 1997 groundwater sampling program were compared with results of
groundwater samples collected from the same wells during April 1998 by representatives of the MRI
Corporation (CH2M-Hill 1998). The comparison reflects smilar findings of contaminants of concern, especidly
for lead, arsenic, duminum, chromium, and cyanide, in their distribution patterns and levels of concentration.
Observation of the sampling procedures indicate that the relative turbidity of the water was comparable during
both sampling periods.

TABLE 3: CONTAMINANTSOF POTENTIAL CONCERN IN GROUNDWATER

CONTAMINANT FREQUENCY OF RANGE OF DETECTED
DETECTION CONCENTRATIONS (ug/l)
Chloroform 1/1 2.0
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TABLE 3: CONTAMINANTSOF POTENTIAL CONCERN IN GROUNDWATER
Dieldrin 1/1 0.018
Aluminum 12/14 1,600 - 110,000
Arsenic 9/14 11-69
Barium 12/14 32-1,300
Chromium 12/14 10- 290
Copper 12/14 2-185
Cyanide 6/10 18 - 260
Iron 13/14 1,200 - 53,000
Lead 12/14 4 - 380
Manganese 14/14 21-520
Mercury 2/14 0.340 - 0.800
Nickel 4/14 42 - 100
Selenium 6/14 4-61
Sodium 14/14 11,000 - 1,600,000
Thallium 1/11 9
Vanadium 11/14 7-420

5.6 Surface Water and Sediment Contamination

The objective of the surface water and sediment investigation was to determine whether surface water
runoff or seepage from beneath the site was transporting contaminants into surrounding surface waters.

Three surface water and sediment samples were collected from onste locations—two from the
drainage areas aong the southwest and northwest borders and one from the pond area. Seven surface water
and sediment samples were collected from offste location—one from a ponded area that receives drainage
from the northern part of the site, two from drainage areas adjacent to the northeast property fence, and four
from adrainage area pardld to the fence but north of the railroad tracks. These two drainage areas are
connected by asmall 6-in. drainage pipe under the railroad tracks, however, the culvert appears to be blocked
with sediment on the south side of the tracks. In addition, five sediment samples were collected from offgte
locations during April 1998. Two of these samples were collected from the ditch on ether Sde of therailroad
track approximately 300 ft north of the site. Two other
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samples were collected from the ditch that flows under Stannum Street to the southeast at distances of
approximately 250 ft and 900 ft. A fifth sample was collected from the drainage ditch dong Stannum Street at
the southern boundary of the site.

Surface water samples were andyzed for totad metas plus cyanide; two samples were analyzed for
VOCs, SVOCs, pedticides, PCBs, and total metds plus cyanide. All sediment samples were analyzed for total
metds, two samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and total metals plus cyanide.

Surface water samples were collected from ten locations, seven of which were within the offsite ditch pardlding
the eastern Sde of the Ste. The remaining locations were onsite in a perimeter drainage ditch and the pond area
in the northern corner.

At the time of sample collection, there had been no gppreciable rainfal for over two weeks. The pond and
ditches on and adjacent to the Site represent topographic low points for the area; therefore, the sampling
conditions might best be termed “no flow” rather than “base flow.” Water movement under these conditions
would be limited to evaporation and downward percolation. Thus, the surface water results better identify meta
solubilities and potentid risks associated with the collection areas under these conditions than actud migration
of contaminants viathis pathway under storm flow conditions.

Iron, lead, manganese, and zinc levels were highest in samples from the offgte ditch and from the pond in the
northern portion of the site. Chromium and vanadium were detected regularly but at very low levels. Ten
samples were collected, and RBCs were exceeded at eight locations for iron, four locations for manganese,
two locations for lead, and one location each for arsenic and mercury.

Iron concentrations exceeded RBCsin dl onsite samples and dl but one offsite sample; this may be aresult of
widespread occurrence of iron a eevated concentrations in the ongite surface soils. The maximum lead
concentration (210 ug/L) and the only mercury concentration (0.22 ug/L) were detected offsite north at

SW-07. Manganese concentrations were dightly elevated offsite north and northeast in the ditch adjacent to the
detinning area. Overdl, the surface water results are consistent with the surface soil contamination, i.e.,
locations receiving runoff from the northern corner and eastern areas of the Site contain the highest
concentrations of Ste-related contaminants.

Sediment samples were collected from ten locations during RI sampling performed in November 1997.
Collocated with the surface water sampling, seven of the locations were within the offsite ditch pardleling the
eadtern Sde of the Ste. The remaining locations were ondte in a perimeter drainage ditch and in the pond area
in the northern corner of the site. Results from the November sampling indicated a need to collect additiona
samples from the ditches paraleling the railroad track to determine the extent of contaminant migration. To this
end, four samples were collected further from the sitein April 1998.

Concentration variations indicate that sedimentsin the offsite ditch and the pond area in the northern portion of
the Site have been affected by dte activities. In addition, the less ubiquitous metals mercury, antimony, and
cadmium were detected mainly in these aress.

Concentrations of essentialy dl of the analytes of concern were highest in samples 07, 10, 11,
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and 12. Locations 10 (onsite) and 07 (off-gte) arein a pond area adjacent to the northern corner of the Site
known to have been contaminated via operations and scrap meta storage. These locations are above the ditch
elevation by about 2 ft and therefore receive only ste runoff. Downgradient from location 10, sediments at
location 07 contained the highest concentrations of iron (35,000 mg/kg), auminum (35,000 mg/kg), mercury
(3.2 mg/kg), antimony (110 mg/kg), and zinc (2,900 mg/kg).

Locations 11 and 12 are gpproximately 260 ft north of the Ste in the drainage ditches aong either sde of the
railroad bed. Given the current topography, these locations are downgradient of the drainage ditches adjacent
to the site and the pond. At location 11, concentrations of lead (3,000 mg/kg), chromium (130 mg/kg), and
tota mercury (3.2 mg/kg) were as high as or higher than at any other locations. A review of current and
higtoricd land use in the vicinity of these locations indicated no viable sources for the contamination other than
migration from the MRI site. Furthermore, these results demondirate that efforts to bound the extent of
gte-rdaed sediment contamination within the ditch were unsuccessful.

The data indicate that metals concentrations in ditch sediments north of the site are higher than those
irnmediately adjacent to the ste where the facility discharged its process wastes. Regardless of whether this
was higtoricaly the case, surface runoff quality and quantity may explain this current circumstance. Overland
surface water flow over most areas of the Steis minima during average rains due to the Site topography and
sandy soils. However, runoff is likely a much more active migration pathway within the ditch and pond areas
due to the ste gradient and minimd infiltration resulting from the lower-porodty muds and detritusin these
areas.

Soil contamination in the vicinity of the eastern site boundary (adjacent to the ditch) is more likely to migrate
downward into groundwater rather than move eastward into the ditch or northwestward to the pond areavia
surface flow. Thiswould result in minima input to the pond and ditch areas from the contaminated soils dong
the eastern boundary. Because the ditch dopes dightly to the north, contamination currently within the ditch
adjacent to the eastern boundary may decrease over time as precipitation induces contaminant migration further
north or percolation downward.

By contrast, metals in the northern pond sediments are much more likely to continue to move northward offste
in response to precipitation events. Once in the ditch, migration continues north and crosses over to the second
ditch viaa conduit north of the site. The sampling results a locations 11 and 12 support this scenario. The pond
area contains high concentrations of metals resulting from its use and proximity to aformer scrap storage area.
It istherefore likely serving as an active source for the northward migration of metasin the drainage ditch
during even moderate precipitation events. Figure 3 shows the gpproximeate extent of soil/sediment and
groundwater contamination.

TABLE 4. CONTAMINANTSOF POTENTIAL CONCERN IN SEDIMENT

CONTAMINANT FREQUENCY OF RANGE OF DETECTED
DETECTION CONCENTRATIONS
(mg/kg)
Benzo(a)pyrene 1/1 0.143
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TABLE 4. CONTAMINANTSOF POTENTIAL CONCERN IN SEDIMENT
Aluminum 15/15 1,700 - 35,000
Antimony 3/15 6.1-110

Arsenic 7/15 3.5-20
Cadmium 7/15 1.6-15
Chromium 15/15 8-130

Iron 15/15 1,500 - 35,000
Lead 15/15 33- 3,300
Manganese 13/15 17 - 440

Mercury 5/15 0.230- 3.20

Vanadium 13/15 5.4-58
Zinc 15/15 40 - 2,900

TABLE 5: CONTAMINANTSOF POTENTIAL CONCERN IN SURFACE WATER

CONTAMINANT FREQUENCY OF RANGE OF DETECTED
DETECTION CONCENTRATIONS (ug/l)
Arsenic 1/10 14
Iron 9/10 620 - 5,200
Lead 10/10 7-210
Manganese 10/10 18 - 140
Mercury 1/10 0.220
Sodium 10/10 16,000 - 210,000
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Figure 3 Extent of Contamination
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6.0 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Thegteisnot currently in use. The Siteis bordered by industrial/commercia properties to the northwest, west,
and south. Orchards and grazing pasture are located to the north and east of the Site.

EPA contacted the Hillshorough County Planning Commission (HCPC) in April 1999 to confirm the planned
future use of the Site and adjoining property. According to the HCPC, the land use designation for the areais
Light Industrid Planned which does not dlow for residentia use.

Groundwater & the Site occursin the surficid unconfined aguifer (terrace deposits) and the underlying Floridan
Aquifer. In the vicinity of the ste, the sand, clay, and shdll terrace deposits average a thickness of 25 ft. The Site
isin an area of recharge for the Floridan Aquifer, and depth to groundwater is about 2 feet. The surficiad aquifer
iscurrently classified as Class |1 (potential source of drinking water) by EPA and as Class G-11 (potable water
use) by the Horida Department of Environmenta Protection (FDEP). However, the surficia aquifer is not
currently used as a drinking water source in the area of the Site.

7.0 SUMMARY OF STE RISKS

CERCLA directs EPA to conduct a baseline risk assessment to determine whether a Superfund Site poses a
current or potentia threet to human hedth and the environment in the abbsence of any remedid action. The
basdline risk assessment provides the basis for taking action and indicates the exposure pathways that need to
be addressed by the remedid action. This section of the ROD reports the results of the baseline risk assessment
conducted for this Site.

The foundation of the conceptuad ste modd is that surface and subsurface soil are contaminated with metas.
The surface soils could be subject to ingestion or direct contact by humans or animals. Surface water runoff can
be contaminated with metals and deposit the metads in ditch sediments. Surface and subsurface soil can release
metals to the shallow groundwater. Humans could possibly ingest contaminated groundwater in the future.
Animals and plants could possibly experience direct contact or ingestion of contaminated soil or surface water.
Thereis dso the potentid for metas to bioaccumulate up the foodchain to birds and animals.

7.1 Contaminants of Concern

The chemicas measured in the various environmental media during the RI were included in this
discusson of the Sterisks if the results of the risk assessment indicated that a contaminant might pose a
ggnificant current or future risk or contribute to a cumulative risk which is Sgnificant. The contaminants of
concern are a subset of the contaminants of potential concern listed in Tables 1-5. The criteriafor a Sgnificant
risk was a carcinogenic risk level above the acceptable risk range, i. €., 1 x 10 to 1 x 10, or ahazard
quotient (HQ) greater than 1.0 (unity). See tables 6-8 for the contaminants of concern in each medium.
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TABLE 6: CONTAMINANTS OF CONCERN IN SURFACE SOIL

CONTAMINANT FREQUENCY OF DETECTION RANGE OF DETECTED
CONCENTRATIONS (mg/kg)
Lead 32/32 8.8-4,600

TABLE 7: CONTAMINANTS OF CONCERN IN SURFACE SOIL

CONTAMINANT FREQUENCY OF DETECTION RANGE OF DETECTED
CONCENTRATIONS (mg/kg)
Lead 15/15 12 - 2,500
Mercury 915 0.11-120

TABLE 8: CONTAMINANTS OF CONCERN IN GROUNDWATER

CONTAMINANT FREQUENCY OF DETECTION RANGE OF DETECTED
CONCENTRATIONS (ug/l)
Aluminum 12/14 1,600 - 110,000
Arsenic 914 11- 69
Lead 12/14 4-380
Sodium 14/14 11,000 - 1,600,000

7.2  Exposure Assessment

Whether a chernicd is actudly a concern to human health and the environment depends upon the
likelihood of exposure, i.e. whether the exposure pathway is currently complete or could be complete in the
future. A complete exposure pathway (a sequence of events leading to contact with a chemica) is defined by
the following four dements

I A source and mechanism of release from the source,

1 A trangport medium (eg., surface water, air) and mechaniams of migration through the medium,
1 The presence or potential presence of areceptor at the exposure point, and

1 A route of exposure (ingestion, inhaation, derma absorption).

An evauation was undertaken of dl potentiad exposure pathways which could connect chemica
sources a the Site with potentia receptors. All possible pathways were first hypothesized and evauated for
completeness using the above criteria. The current pathway's represent exposure pathways which could exist
under current Site conditions while the future pathway's represent exposure pathways which could exig, in the

future, if the current exposure conditions change. Exposure by each of these pathways was mathematicaly
modeled using generdly consarvative assumptions. Residentia exposures were evauated in
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the BRA. However, given the current land use and future land planning, resdentid use of the Siteis not
redidicaly anticipated and will not be discussed further in this ROD.

TABLE 9: POTENTIAL EXPOSURE PATHWAYS
Media Scenario Receptor Exposure
Pathways
Groundwater Future Adult Worker Ingestion
Surface Soil Current Teenage Trespasser Ingestion &
Dermal Contact
Future Teenage Trespasser Ingestion &
& Adult Worker Dermal Contact
Subsurface Soil Future Adult Construction Ingestion &
Worker Dermal Contact
Sediment Current, Future Teenage Trespasser Ingestion &
Dermal Contact

The exposure point concentrations (EPCs) for each of the chemicas of concern and the exposure
assumptions for each pathway with an unacceptable risk or hazard were used to estimate the chronic daily
intakes for the potentialy complete pathways (the exposure assumptions for the pathways of concern can be
found in Appendix B). The EPCs are summarized below for those contaminants and exposure pathways that
were found to present asgnificant potentia risk. The basdline risk assessment is based on the reasonable
maximum exposure (RME) that may be encountered during the various Site use scenarios. The RME
concentrations are either the caculated 95% Upper Confidence Limit of the arithmetic mean or the maximum
concentration detected during sampling. The intent of the RME isto estimate a conservative exposure case (i.e.,
well above the average case) that is gill within the range of possible exposures. If the calculated UCL exceeded
the maximum level measured at the Site, then the maximum concentration detected was used to represent the
reasonable maximum concentration. The chronic daily intakes were then used in conjunction with cancer dope
factors and noncarcinogenic reference doses to evaluate risk. Sodium was included as a contaminant of
concern in groundwater at the request of the State of Florida.

TABLE 10: EXPOSURE POINT CONCENTRATIONSIN SURFACE SOIL
CONTAMINANT EPC Value (mg/kg)

Max. or 95% UCL
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TABLE 10:EXPOSURE POINT CONCENTRATIONSIN SURFACE SOIL

Lead

3,040

95% UCL

TABLE 11:EXPOSURE POINT CONCENTRATIONSIN SUB-SURFACE SOIL

(2-4 ft bgs)
CONTAMINANT EPC Value (mg/kg) Max. or 95% UCL
Lead 2,500 Max.
Mercury 120 Max.

TABLE 12.EXPOSURE POINT CONCENTRATIONSIN GROUNDWATER

CONTAMINANT EPC Value (ug/l) Max. or 95% UCL
Aluminum 110,000 Max.
Arsenic 69 Max.
[ron 53,000 Max.
Lead 380 Max.
Sodium 1,600,000 Max.

7.3 Toxicity Assessment

Toxicity vaues are used in conjunction with the results of the exposure assessment to characterize Site risk.
EPA has developed critica toxicity vaues for carcinogens and noncarcinogens. Cancer dope factors (CSFs)
have been developed for estimating excess lifetime cancer risks associated with exposure to potentialy
carcinogenic chemicals. CSFs, which are expressed in units of (mg/kg/day) ™, are multiplied by the estimated
intake of a potentid carcinogen, in mg/kg/day, to provide an upper-bound estimate of the excess lifetime cancer
risk associated with exposure at that intake level. The term “upper bound” reflects the conservative estimate of
the risks calculated from the CSF. Use of this conservative gpproach makes underestimation of the actua
cancer risk highly unlikely. CSFs are derived from the results of human epidemiologica studies or chronic
animd bioassays to which animal-to-human extrapolation and uncertainty factors have been gpplied.

Reference doses (RfDs) have been developed by EPA for indicating the potentid for adverse health effects
from exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are expressed in units of
mg/kg/day, are esimates of lifetime daily exposure levels for humans, including sengtive individuds. ESimated
intakes of chemicals from environmental media can be compared to the RfD. RfDs are derived from human
epidemiologica sudies or animd
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studies to which uncertainty factors have been gpplied (e.g., to account for the use of anima data to predict
effects on humans). These uncertainty factors hep ensure that the RfDs will not underestimate the potentia for
adverse noncarcinogenic effects to occur.

Quantitative dose-response data were compiled from EPA’s Integrated Risk Information System (IRIS),
Hedth Effects Assessment Summary Tables (HEAST), and Nationd Center for Environmental Assessment
(NCEA). Toxicity criteriawere available for dl COPCs except lead. There is no reference dose for lead so the
risk characterization, was developed by usng EPA approved methods for estimating blood lead levels. The
method used for the adult worker is found in the “ Technical Review Workgroup for Lead Recommendations
for an Interim Approach to Assessing Risks Associated with Adult Exposuresto Lead in Soil.” The caculaions
for lead soil levels can be found in Appendix B dong with the non-cancer toxicity data and cancer toxicity data.

7.4 Risk Characterization

Human hedlth risks are characterized for potentia carcinogenic and noncarcinogenic effects by combining
exposure and toxicity information. Excessive lifetime cancer risks are determined by multiplying the estimated
daly intake level with the CSF. These risks are probabilities that are generally expressed in scientific notation
(e.g., 1x10%). An excess lifetime cancer risk of 1 x10° indicates that, as a plausible upper boundary, an
individud has a one in one million additiond (above their normd risk) chance of developing cancer as aresult of
Site-related exposure to a carcinogen over a 70-year lifetime under the assumed specific exposure conditions at
aSite.

EPA consdersindividua excess cancer risksin the range of 1xI0 to 1x10°® as protective; however the 1x10°®
risk leve is generdly used asthe point of departure for setting cleanup levels at Superfund Sites. EPA’s
definition of acceptable risk isfound in 40 CFR 300.430 (€)(2). The point of departure risk level of 1x10°
expresses EPA’ s preference for remedia actions that result in risks at the more protective end of the risk range.
The hedlth-based risk levels for the Site in its current condition are shown in Table 13.

Potential concern for noncarcinogenic effects of a sngle contaminant in asingle medium is expressed as the
hazard quotient (HQ) (or the ratio of the estimated intake derived from the contaminant concentration in a given
medium to the contaminants s reference dose). A HQ which exceeds unity (1) indicates that the daily intake
from a scenario exceeds the chemicd’ s reference dose. By adding the HQs for dl contaminants within a
medium or across al media to which a given population may reasonably be exposed, the Hazard Index (HI)
can be generated. The HI provides a useful reference point for gauging the potentia significance of multiple
contaminant exposures within a sngle medium or across media. An HI which exceeds unity indicates that there
may be a concern for potentia hedlth effects resulting from the cumulative exposure to multiple contaminants
within asingle medium or across media. The Hisfor the Site are shown in Table 13.

Using the results of the human exposure assessment and the toxicity information, potentia human hedlth
risks for each COPC and selected exposure pathway were evaluated. Upper bound excess lifetime cancer
risks for carcinogenic chemicas and hazard quotients and hazard index vaues for noncarcinogenic chemicas
were estimated. The upper-bound lifetime excess cancer risks derived in this report can be compared to EPA’s
target risk range for hedlth protectiveness at Superfund sites of 1x10° to 1x10“. In addition, the
noncarcinogenic
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hazard indices can be compared to avaue of 1 Snce hazard indices greater than 1 indicate a potentia for
adverse hedlth effects.

The risk characterization results showed unacceptable risks (i.e., upper-bound excess lifetime cancer risks
exceeding the upper limit of EPA’ s target risk range for hedlth protectiveness at Superfund sites [IxI04] and/or
non-cancer hazard indexes (HIs) greater than one) in groundwater due to arsenic. However, it should be noted
that exposures to groundwater a the MRI sSite are not likely to occur because water is supplied to the area by a
municipdity, and consumption of the aestheticaly poor surficid aquifer groundwater would be highly unlikely.

Tota cancer risk estimates based on exposures to surface soil, subsurface soil, surface water, and/or
sediment by industrial workers, construction workers, and trespassers at the MRI site were at the low end of,
or below, EPA’ starget risk range for hedth protectiveness. The HI associated with exposures to contaminants
(not including lead) in soil was 2.8.

Based on the methods for assessing risks associated with adult exposuresto lead in soil, potentid future
expaosure by an adult industria worker could result in unacceptable blood lead levels. It was cdculated that a
s0il cleanup level of 880 mg/kg for lead would be protective of the industrid worker. The caculations are found
in Appendix A of the Feasbility Study.

Actud or threatened releases of hazardous substances from this Site, if not addressed by implementing the
regponse action sdected in this ROD, may present an imminent and substantial endangerment to public hedth,
welfare, or the environment.

TABLE 13: RISK SUMMARY * FOR CURRENT AND FUTURE USE
Receptor Pathway Noncarcinogenic | Carcinogenic
Risk (Hazard Risk
Index)
Future Adult Ingestion of Sail
Construction Worker Mercury 19
Dermal Contact with Soil
Mercury 0.9
TOTAL.: 2.8
Future Adult Worker | Ingestion of Groundwater
Aluminum 1.1
Arsenic 2.3 3.6x10*
Iron 1.7
TOTAL.: 5.1 3.6x10*
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*NOTE: Lead isaggnificant contamination of concern. However, thereis no reference dose for lead. The
risk characterization for lead was developed using EPA approved methods for estimating blood lead levels,
ingtead of cdculatiing aHI. Therefore, the risk associated with exposure to lead is not presented here, but
can be found in Appendix B of thisROD. The risk characterization is based upon the “ Technical Review
Workgroup for Lead Recommendations for an Interim Approach to Assessing Risks Associated with Adult
Exposuresto Lead in Soil”

75 Environmentd Risk

A qudlitative risk assessment was conducted to determine if contaminants present in Site soils, sediment
and surface water could potentialy impact floraand faunain the area. However, this risks assessment did not
include toxicity testing. Andytica results from the contaminated media were compared with published screening
vauesfor ecologicd effects.

Asfor the HHRA, the first of the ERA was to summarize the andytica data collected during the Rl at
the MRI ste. Surface soil, sediment, and surface water data were summarized for evaduation in the ERA.
Subsurface soil and groundwater data were not evaluated in the ERA because these media are considered
inaccessible to ecologica resources. COPCs were selected from these media for quantitative evaluation by
comparing the maximum detected concentrations of chemicasin these mediato Dutch Soil Cleanup Levels
(Netherlands 1996) and EPA Region 1V ecologically-based screening level concentrations for surface water
and sediment (EPA 1995). All compounds detected at concentrations above these screening levels were
selected as COPCs and further evaluated in the ERA.

Based in part on the conservative nature of the screening values, anumber of organic and inorganic
chemicas were identified as COPCs. The organic chemicas identified as COPCs conssted of primarily
pesticides and PCBsin soil and pesticides, PCBs, and PAHs in sediment. No organic COPCs were identified
in surface water. The pesticides and PAHSs are not thought to be associated with Ste operations. The mgority
of inorganic chemicas detected in soil, sediment, and surface water were identified as COPCs.

An exposure assessment was performed to identify ecological resources that could be adversely
affected by onsite chemicals. Based on congderation of the COPCs, potentiad chemical exposure pathway's,
and ecological resources present onsite, the potential for adverse effects was evauated in the ERA for the
following receptors. terrestrid plants, soil invertebrates, vermiforous wildlife (represented by robins and
shrews), aquatic-feeding terrestrid wildlife (represented by raccoon), and aguétic life.

Consgtent with current guidance, maximum detected chemical concentrations were conservatively used
to estimate and/or moded exposure concentrations for al of the above receptors. The mean concentration of the
COPCswas used in addition to the maximum concentration in surface water because of the trangent nature of
this medium and the mobility of many aguatic species.

The ecologicd toxicity assessment was performed to identify numerical toxicity vaues with which to
assess the exposure of the ecologica resources identified for evauation. With the exception of Federal Ambient
Water Quality Criteria, very few toxicity criteria have been developed for the evaluation of adverse effectsto
terrestrial and aguatic species. Accordingly,
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the open scientific literature was reviewed to identify gpplicable screening values for the receptors of concern.

Results of the ecological exposure assessment and the toxicity data were considered together to
determine whether there is the potentia for adverse effects to ecologica resources. Results of this comparison
indicated thereis the potential for adverse effects to both terrestrid plants and earthworms from exposure to a
number of inorganic chemicasin surface soil. Sample locations EPASB041 and EPA SS03 gppear to be hot
gpots, and risks to terrestria plants and earthworms are likely localized around these sample locations.

The results of the consarvative screening-level food chain andyses indicate the potentia for adverse
effects to robins and shrews from the presence of organic and inorganic COPCs in soil and to raccoon from the
presence of organic and inorganic COPCs in sediment. When interpreting the results of the terrestrid wildlife
models, however, it should be recognized that there are numerous conservative assumptions. These
conservative assumptions, which are congstent with current EPA guidance, are likely to overestimate risk.

The results of the sediment anadlyses suggest thereis potentia for a number of inorganic and organic
COPCsin sediment to adversdly affect benthic organisms, while the results of the surface water analyses
indicate the potentia for a number of inorganic COPCs in surface water to adversdly affect aguatic life. It
should be noted, however, many of the surface water bodies where samples were collected are intermittent in
nature and could not support aguetic life year-round. For instance, sample locations EPA8 and EPA9 were dry
during agte vigt in June 1997 and during fieldwork in April 1998, while dl offste sample locations were dry or
damp in April 1998. As aresult, persstent populations of aguatic organisms are not expected in many of the
agudtic habitats associated with the MRI site, and adverse effects at many locations, if occurring, would be
limited to opportunistic species capable of withstanding periods of dryness. Furthermore, surface water and
sediment data from additional background locations would be helpfal to more conclusvely determineif any of
the COPCs potentidly causing risks were within background levels, in which case risks for ongte species are
likely to have been overestimated by the modd.

Formal ecologica surveyswere not conducted at the MRI Site. However, observations were made during a
gtevigt in June 1997 and during field sampling activities in November and December 1997 and April 1998. In
generd, the eastern, centra, and southern portions of the site consist of open field areas with scattered
concrete, gravel, and rocks intermingled with plants. Many of these open areas were disturbed by past Site
activities. The central sections of the western and northern sections aso consist of open field areas. However,
the western and, northern boundary areas consst of small forested areas. Much of the 11-acre Site is vegetated
with broom sedge, particularly in the open field areas and adjacent to existing concrete structures.

Birds were the most common animas observed during field activities at the Ste. Field sparrows, blugays,
migrating warblers little blue heron, snowy egret, saverd hawks (including red-shouldered), turkey vultures,
loggerhead shrike, snipe, red-winged blackbird, red-shouldered hawk, killdeer, crows and whip-poor-will
were al observed. The only mammals observed included numerous marsh rabhits. Tracks of raccoons were
common. Although no amphibians were noted, many species are expected to use the pond aress at the Site.
Reptiles observed included dligator snapping turtles and black or rat snake. A few mosquitofish were observed
in the ponded water near the eastern boundary of the steand in
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the drainage ditches adjacent to the railroad tracks to the east of the Site.

The U.S. Fish and Wildlife Service and the FHorida Game and Fresh Water Fish Commission(1998) were
contacted to identify species of specia concern at or near the Site. Many of the endangered speciesin
Hillsborough County are found in marine habitats (e.g., West Indian manatee, green seaturtle leatherback sea
turtle, loggerhead seaturtle, and gulf sturgeon), which precludes their occurring a the MRI Site. The remaining
species are also unlikely to occur at the Site given its disturbed nature and lack of adequate habitat for these
Species.

The National Audubon Society visited the perimeter of the MRI Sitein November, 1998. The Audubon
members noted that red-tailed hawks may be using the MRI Site to roost as a pair was observed in acypress
on the north side of the site. Secondly, a sunset census and an early morning census at the storinwater detention
pond just offgte indicated a variety of birds. In particular, Florida sandhill cranes, which are threatened, were
using the offsite pond for anight roost. Other species of specid concern observed included snowy egret,
tricolored heron, and white ibis. Other birds observed were egrets, ibis, ducks, etc.

The site cleanup, based on protection of human hedth, will address contaminated soil and sediment. Cleanup of
the contaminated soil and sediment will reduce the potentia risks to ecologica receptors at the Site. However,
it will be necessary to ftirther evauate the potentia ecologica risks associated with this Site as part of the
RD/RA. At aminimum, this task will involve comparing the anticipated or measured resdud contaminant
concentrationsin soil with ecologica screening values.

7.6 Uncertainties

At dl stages of the risk assessment, conservative estimates and assumptions were made so as hot to
underestimate potentia risk. Nevertheless, uncertainties and limitations are inherent in the risk assessment
process.

The estimates of exposure point concentrations of the chemicas of concern probably overstate actua
concentrations to which individuas would hypotheticaly be exposed and therefore, the hedth risk estimates are
very consarvative, In addition, no attenuation of the chemicals was consdered; however, this my reduce
concentrations of chemicas over time.

The assumed exposure pathways evauated in the risk assessment are consarvative in nature and may
overstate the actual risk posed by this Site,

Summing risks or hazard indices for multiple contaminants ignores the possibility of synergidtic or
antagonidtic activities in the metabolism of the contaminants.

The ecological risk assessment did not include toxicity testing (bioassays) for surface water or sediment.

Surface water and sediment data from additiona background locations would be helpful to more
conclusvely determineif any of the COPCs potentidly causing risks were within background levels, in which
case risks for ongte species are likely to have been overestimated by the model.

8.0 REMEDIATION OBJECTIVES

EPA developed arange of dternatives to address the contamination &t the Site. The alternatives were based
upon the following remedia action objectives:
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I Prevent ingestion of and dermd contact with contaminated soil and sediment;
! Prevent further migration of contaminants to the groundwater.

EPA then developed specific remedia goas to meet these objectives. The risk assessment identified the
remedia goals relaive to direct contact or ingestion of soil. The soil cleanup dternatives were based upon on a
remedia goa for lead in soil of 880 mg/kg. Lead was used as an “indicator chemica” for the purpose of
estimating the amount of soil to be cleaned up. Lead is more toxic than the other metals. In addition, lead and
the other metals are usudly found in the same areas. The volume of materid to be remediated has been

estimated at approximately 7400 cubic yards.

Other contaminants do not pose a significant threst to human hedth through soil exposure, but do contribute to
groundwater contamination. The cleanup of soil to the levels listed below in Table 14 will reduce the impact to
groundwater. However, it may be appropriate to review and modify the cleanup levels or devel op additiona
cleanup levels to ensure that the source of groundwater contamination has been addressed to the maximum

extent practical and to be consstent with actions proposed for Operable Unit Two.

The cleanup levesfor the protection of human hedlth are based upon continued indudtrid use of the Site.
According to the Hillsborough County Planning Commission, the designation for the area a and around the Site

isLight Industrid Planned which does not dlow for resdentid use.

The surficid aquifer is currently classified as Class 11 by EPA and as Class G- (potentid source of drinking
water) by the Florida Department of Environmenta Protection (FDEP). However, the surficid aquifer is not
currently used as adrinking water source in the area of the Site.

TABLE 14: Remedial Goals for Soil/Sediment Contaminants

Contaminant God (mg/kg)
Lead 8301
Mercury 431

! Risk based goal

Additional evaluation will be performed during the design phase to confirm the effectiveness of the
proposed remedy relative to the protection of groundwater. If necessary, the cleanup levels will be
modified, or additional goals developed, to ensure consistency with any future groundwater actions.

9.0 DESCRIPTION OF ALTERNATIVES

The andysis presented below reflects the fundamenta components of the various aternatives consdered
feadble for this Ste.

ALTERNATIVE S-1: NOACTION FOR SOIL

The National Contingency Plan (NCP) requires the consideration of a no action dternative
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as abass for comparison to other dternatives. Under the no action dternative, the Steisleft “asis’ and no
funds are expended for monitoring, control, or cleanup of the Site. This no-action dternative would aso apply
to groundwater. There are no costs associated with this dternative.

ALTERNATIVE S22 EXCAVATION, DISPOSAL & CONTAINMENT

Alternative S-2 involves excavation of contaminated soil and sediment from isolated areas of sgnificant
concentrations at depths below the surface (or deep source “hot spots’) and from selected areas where
sgnificant concentrations are limited to the surface soil ( two feet below ground surface). Excavated materid
would be loaded and transported to an offste disposd facility.. Capping alone may not be as effective on these

deep hot spots.

Containment of the remaining contaminated soil and sediment would be accomplished by capping, which would
reduce the potentia for exposure to contanninated soils and and infiltration of weter. This dternative would use
existing concrete and asphalt in addition to the congtruction of a Smple cap over consolidated materids. This
dterndive dso indudes indtitutiond controls and monitoring to evaluate long-term performance of the
dterndtive.

The containment portion of the cleanup would address two arees. (1) drainage aress, including the north pond
and the ditches northwest of the site; and (2) the former detinning and waste Storage areas

The main tasks for the drainage areas would include the following:

* Further sampling to define the extent of contaminated ol

* Excavate the contaminated surface sediment and soil.

* Trangport the contaminated soil offsite for disposal.

* Backfill, regrade, and revegetate the area.

The main tasks for the detinning and waste storage areas would include:

* Excavate and remove any soil with high levels of contaminants (“hot spots’).(i.e., 3-8 ft range, gpproximately
225 cu yd).

* Backfill the excavated hot spots with clean soil.

* Cap the remaining contaminated areas with alayer of clay or clay/bentonite (1 foot thick) and a one-haf foot
layer of top soil.

* Deed redtrictions to preclude residential use of the site and preclude use of shallow groundwater at the Site for
drinking water.

* Periodic groundwater monitoring to gauge the effectiveness of the soil cleanup relaive to groundwater qudity.
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Following cap congtruction, ingtitutiona controls including deed restrictions on future Site uses, and fence
ingdlaion would be initiated.

ARARs for this dternative would apply to excavation and disposa of contaminated soil, reclamation of the
areas of excavation, and monitoring activities. Requirements such as RCRA land disposd redtrictions, and
RCRA manifesting and record keeping, may apply if new data indicates that the contaminated soil should be
consdered a characteristic hazardous waste. However, the information collected during the RI indicates that the
contaminated mediais not a characteristic hazardous waste.

Consolidation and capping of untrested materid at the MRI Ste is expected to reduce the infiltration of water
and subsequent leaching of contaminants into the groundwater. Capping is acommonly implemented and
effective dternative for contaminated soils and waste |eft in place. The cap is aso expected to effectively
provide long-term isolation of the materia from human receptors. A properly graded and compacted
low-permestiility clay liner would be an effective means of reducing infiltration. A clay liner is very durable and
has “sdf-hedling” properties should settlement occur. Alternate asphalt and concrete pavement caps ingtalled as
an integra part of ste redevelopment would also be adequate as long as the system is not compromised by
additiona ste modificationsin the future. A significant drawback to capping is that future Ste use and
development is made more complicated. Subgrade work such as ingtdlation or modification of buried utilities or
building foundations would have to take into account deed redtrictions limiting access and activities.

It isanticipated that the actua design and congtruction of the dternative would take gpproximately one year.
Deed redtrictions could be developed concurrently.

The present-worth cost for the containment dternative is approximately $1,674,838. Thisincludes capita costs
of $1,494,063 and yearly O&M costs of $11,760. The costs were estimated cal culated for a 30-year period
using afive percent discount rete.

ALTERNATIVE S-3: Solidification/stabilization

Alternative S-3 for remediation of soils and debris involves excavation and solidification/stabilization of soils.
The dternative includes inditutiona controls, monitoring, and O&M to ensure long-term protectiveness and
performance of the dternative. The inditutiona controls for Alternative S-3 are the same as proposed in
Alternaive S-2. The basic components for this remedy are outlined below:

* Further sampling to define the extent of contaminated soil.

* Perform, trestability studies on soil samples to determine the most effective stabilizing agent and mix design.
* Excavate contaminated soil and sediment from off-ste and on-gte locations.

* Consolidate excavated materia on-site; screen excavated materia to remove any recyclable metd items.

* Solidify the excavated materid.

* Collect verification samples from excavated areas and from the solidified wastes to verify that the cleanup
gods and performance standards have been met.
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« Backfill the ondte and offgte areas with clean fill, grade the fill, and revegetate the disturbed portions of the
Site as necessary.

It is anticipated that it would take about a year to complete the sampling and analysis, and design work for
Alternative S-3. Actud implementation (mobilization, excavation, treetment, backfilling, capping, and
demobilization) is expected to take another year.

Implementation of Alternative S-3 would |leave treated resduds onsite. The solidification/stabilization process
does not destroy the contaminants but does reduce contaminant mobility. Immobilization is accomplished by
chemicaly and/or physicdly binding the contaminants to the matrix materids. By grading the surface and then
placing atopsoil and vegetation layer on the surface, rainwater infiltration and groundwater recharge through the
waste would be reduced.

Trestment of contaminated soils would be performed using conventiona construction equipment. Treatability
study testing would be necessary to select appropriate stabilizing agents and identify appropriate admixtures.

As part of the solidification/stabilization estimate, it is assumed that the 400 yd® of contaminated sediment/oils
from the offsite drainage way would be excavated; another 1840 yd® of contaminated soil would be excavated
from the deep source areas to a depth of approximately 4 ft; the remainder of the soil would be excavated to a
depth of two feet. Conventiona construction equipment would be used to implement the excavation and
solidification/stabilization processes.

The present-worth cost for the solidification/stabilization dternative is gpproximatdy $2,292,521. Thisincludes
capital cogts of $2,111,747 and yearly O&M costs of $11,760. The costs were estimated calculated for a
30-year period using afive percent discount rate.

The solidification/stabilization trestment processes would be completed on-site and the treasted materid would
remain onste under a soil and vegetative cover. The dternative would aso include requirements for long term
maintenance and monitoring of the solidified materid.

ALTERNATIVE S-4: OFFSITE DISPOSAL

Alternative S4 includes sampling and analysis to delinesate contamination boundaries (verticad and horizontd),
excavation, handling, loading, shipping and disposd of contaminated soils, verification sampling, backfilling of
excavaions with imported fill, and revegetating the site. While most contamination is located within the top two
feet, there are some limited areas of degper contamination. One particular area conssts of approximately 225
yd® of contaminated soil, degper than 2 feet, identified in the Metd Waste Storage Areas. This may require
collection and treatment of groundwater that is encountered during excavation.

It isanticipated that it would take less than one year for the design of Alternative S-4 and for contractor
procurement. Waste processing (including mobilization, excavation, backfilling, and demobilization) isaso
expected to take less than one year.

Offgte disposd is ardiable method to diminate contamination from the Ste. Excavation, materia handling,
loading, transport, and disposa of the contaminated soils would be performed using conventional congtruction
equipment; there is no question asto its technical feaghility.

The cost estimate for Alternative S-4 assumes that al contaminated soil that exceeds the
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remediation goasis excavated, dewatered, loaded, transported offsite, and disposed of at a permitted disposa
fecility. All excavated areas would be backfilled with clean soil and revegetated (as necessary).

The present-worth cost for Alternative S-4 is gpproximately $3,403,747. This includes capita costs of
$3,315,205 and yearly O& M costs of $5,760. The costs were estimated ca culated for a 30-year period using
afive percent discount rate.

10.0 COMPARATIVE ANALYSSOF ALTERNATIVES

The dternatives are evauated againgt one another by using the following nine criteria
I Ovedl protection of human hedth and the environment.

I Compliance with Applicable or Relevant and Appropriate Requirements (ARARS).
1 Long term effectiveness and permanence.

I Reduction of toxicity, mobility, or volume through trestment.

I Short term effectiveness.

I Implementability.

I Costs.

1 State Acceptance.

I Community Acceptance.

The NCP categorized the nine criteriainto three groups.

(1)  Threshold criteria: the first two criteria, overal protection of human health and the environment and
compliance with ARARS (or invoking awaiver), are the minimum criteriathat must be met in order for
an dternative to be digible for selection

2 Primary balancing criteriac the next five criteria are consdered primary baancing criteriaand are used
to weigh mgor trade-offs among aternative cleanup methods

3 Modifying criteriac state and community acceptance are modifying criteriathat are formaly taken into
account after public comment is received on the proposed plan. Community acceptance is addressed in
the respongveness summary of the ROD.

Ovedl Protection of Human Hedlth and Environment

Alternative S-1 (No Action) would not provide protection of human health or the environment. Contaminants
would not be isolated from the people that use the Site and may continue to leach into the groundwater.
Alternative S-2 (Containment) would isolate the contaminants through capping, but protectiveness depends
upon long-term maintenance of the cap.

Alternative S-3 (Solidification/stabilization) provides an additiond leve of protectiveness over
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Alterndive S-2 by treating the waste prior to ondite disposa but is dso dependent on long-term maintenance.
The solidification/stabilization aternative aso requires periodic upkeep of the cap to maintain protectiveness.
Alternative S-4 ( Offgte Disposal) dso provides ahigh level of protection because dl soil contamination above
health-based levels would be removed from the Ste.

Compliance with ARARs

Neither RCRA listed nor characteristic hazardous waste exists at the MRI site. Under RCRA, Land Disposal
Redtrictions may be gpplicable if samples of contaminated materid fail TCLP andysis and if the response action
condgtitutes placement. Alternatives S-2, S-3, and S-4 would be designed and implemented to meet al other
ARARSs. The no-action dternative (S-1) would not comply with groundwater MCL s anticipated for Operable
Unit Two.

Long-Term Effectiveness and Permanence

The highest degree of permanence and the lowest level of residua risk are associated with Alternaive S-4
(Offgte Digposal), which involves removd of al soil contamination above hedth-based levels. Alternative S-3is
a0 effective and permanent, but the permanence is somewhat dependent upon long term monitoring and
maintenance for the cap and solidified materid. Alternative S-3 provides a higher level of permanence than
Alternative S-2, where no soil treatment is employed and residud risk levels are higher. The no-action
dternative is not consdered to be ather effective or permanent in addressing risks from the Site.

Reduction of Toxicity, Mohility, or Volume

The no-action dternative (S-1) would not affect the toxicity, mobility, or volume of contaminated soils or
wastes a the MRI site.

Alternative S-2 (Containment) achieves a reduction in mohility (but not in toxicity or volume) by isolaing the
contamination under a cgp. Capping would reduce the percolation of rainfal through the sail, thus reducing the
migration of contaminants from soil to groundwater. Alternaive S-3 (Solidification/stabilization) achieves an
even greater reduction in mobility through binding of contaminantsin amatrix highly resstant to leaching. The
solidified materia would then be cgpped on-site. A drawback to solidification/stabilization is an expected
increase of gpproximatey 15% in the volume of stabilized materia remaining ondte. Alterndive S4 (Offgte
Disposd) achieves the grestest reduction in mobility; however, volume and toxicity remain unchanged, asthe
wadte is moved from one location (ongte) to another (an offgte landfill).

Short-Term Effectiveness

Alternative S- 1 (No Action), involving no onsite remediation activities, would result in no additiond risks to the
community or workers beyond those currently associated with this Site. All other soil remediation dternatives
(52, S3, and S4) involve excavation and processing of contaminated materia. Differencesin the short-term
effectiveness of these more aggressive soil remediation dternatives are not significant; potentia impactsto the
community, Site workers, and the environment can be minimized through proper use of engineering contrals,
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monitoring, and appropriate heath and safety procedures.

Because Alterndive S-2 (Containment) entails the excavation/handling of a smdler volume of contaminated
materid, it would be lesslikdly to have an adverse impact to the community and/or workers.

Time required to achieve protectiveness has been estimated to be less than 1 year, once construction had
started, for Alternatives S-2, S-3, and S-4.

|mplementability

Alternative S-1 (No Action) isthe most easily implemented because it entails no remedia design or
congtruction activities. Alternative S-2 (Containment) would require the preparation of adesign, deed
regtrictions, and along-term O& M plan. Treatability studies would be necessary for Alternative S-3 (Ondte
Solidification/stabilization) to determine the most effective stabilizing agents and ddivery systems. Alternative
S-3 (Ongte Solidification/stabilization) would aso require adesign, deed restrictions, and along-term O&M
plan. Alternative S-4 (Offsite Disposal) involves excavation and trangportation of soil that exceeds health-based
criteriato aRCRA disposd facility. After the soil has been excavated, the site would need to be backfilled and
graded.

Costs

A summary of the present worth, capital, and O& M costs for each of the dternativesis presented in Table 6.
Alternative S-1 isleast expensive, while Alternative S-4 is the most expensive.

Community Acceptance

Based on the lack of responses from the generd public, the community is not opposed to the selected remedly.
The PRPs have provided their rationale for amore limited dternative that they labeled dternative S-5. EPA’s
responses to their concerns can be found in the responsiveness summary.

State Acceptance

In accordance with 40 CFR 300.430, FDEP, as the support agency, has provided input during the RI/FS
process. The staff of FDEP agrees with the generd gpproach to soil remediation, but has not agreed with the
cleanup levels. FDEP will be provided a second opportunity to indicate if they accept the remedy, including
cleanup levds, after the completion of the groundwater and |leachability studies planned as part of the remedia
desgn.

11.0 SELECTED REMEDY

Based upon consderation of the requirements of CERCLA, the NCP, the detailed andysis of dternatives and
public and state comments, EPA has sdlected Alternative S-3, as modified, as the remedy for this Site. The
modification changes the solidification process from in-gtu to ex-Stu. The compardtive anadlyssis not
sgnificantly impacted by the modifications included in the sdlected remedy. The basic components of the
remedy include excavation and
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solidification/stabilization of the contaminated materid, on-ste disposa and cgpping of the solidified materid,
deed redtrictions and long term maintenance and monitoring. Groundwater monitoring and evauation isaso
necessay to ensure the effectiveness of the soil cleanup levelsreative to areduction in leaching of contaminants
to groundwater.

At the conclusion of the remedly, the potential hazard index associated with exposure to soil or sediment will be
lessthan or equa to 1.0. EPA consders these hazard levels to be protective of human hedlth and the
environment and are based on an EPA approved site specific risk assessment. The total present worth cost of
the sdlected, remedy, Alternative S-3, as modified, is estimated at $2,130,111.

A. Description of Remedy
The sdlected remedy is more fully described asfollows:

* Additiond soil and sediment sampling to confirm extent of contamination.

* Treatability sudies to establish the most effective solidification/stabilization reagents.

» Excavation of contaminated soil and sediment from off-site and on-gite locations.

» Consolidation on-site of excavated soil and sediment; screening of excavated soil to remove metal
debris.

* Ex-9tu solidification/stabilization of the excavated materid.

* Verification sampling from excavated areas and from the stabilized wastes to verify that the cleanup
gods and performance standards have been met.

» Backfilling the ongte and offste areas with clean fill, grading and revegetating the disturbed portions of
the Site as necessary.

* Capping of the solidified materid with soil and vegetation.

* Deed redtrictions to preserve the integrity of the solidified materia, prohibit resdentia use of the Site,
and prohibit the consumption of shalow groundwater at the Site until groundwater is addressed by the
action sdlected for OU 2.

* Long term maintenance and monitoring of the remedy.
* Additiona groundwater monitoring and evauation.

The main areas to be excavated include, but are not limited to, the former operation areas on-ste, asmall
on-site pond located near the northeast corner of the Site, and drainage areas near the northeast corner of the
Site and extending offgite in a northen direction. The estimated volume of contaminated soil is gpproximeately
7,400 cubic yards.

The cleanup levels (880 ppm for lead and 43 ppm for mercury) were calculated based upon protection of an
on-site industrial worker and/or construction worker. The soil cleanup is aso expected to reduce impactsto
groundwater and reduce potentia risksto ecologica receptors. However, additiona eva uation relative to these
concerns will be necessary during the remedia design. At aminimum, thistask will involve: 1) collecting
additiona groundwater datato confirm if elevated metals concentrations are due to turbidity, further defining the
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extent of the shalow groundwater contamination, and ingtaling at least two additiona monitoring wellsin the
Floridan aguifer to evaluate the extent of potential contamination in the degper aguifer; 2) sampling and andlyss
to determine the concentrations of Ste related contaminants that may leach from soil to groundwater; 3)
comparing the anticipated and measured resdua contaminant concentrations in soil with ecological screening
values.

The performance standards for the solidified materid include:

unconfined compressive strength: >50 pounds/square inch
permesility: < 1x10° cmv/sec
leachability index
(Modified ANS 16.1): < 1x10™" cm/sec
SPL P extract: lead < 100 ug/l
TCLP extract: lead < 5.0 mg/l (confirmation that the solidified materid isnot a
hazardous waste)

The leachability index will not be used as a pass/fall criteriaduring the remediation; it isagod for the treatability
Sudy. Leachahility index results from samples of the treated materia will be used to guide long term monitoring.

The SPLP standard is based upon ensuring that leachate from the solidified mass does not cause the lead
concentrations in groundwater to exceed 15 ug/l beyond the nearest edge of the site property. This sandard
may be revised during the RD after consideration of Site specific factors such as the site hydrology, permeshility
of the solidified materia, presence and type of cover over the solidified materid, and distance from the solidified
materid to the point of interest on the Site boundary.

The solidified materid shal be capped. The specific cap design is best determined during the RD and must
address these factors:

-long term gability and integrity of the solidified meterid
-leachability performance of the solidified materid
-anticipated future use of the Site.

The remedy dso includes ingtitutiona controls. These controls shdl be deed redtrictions, implemented by the
Site owners, to preserve the integrity of the solidified materia and cap and limit future use of the Siteto
industrial or commercia uses. The redtrictions shdl aso prohibit the use of on-gte contaminated groundwater as
asource of drinking water.

Long term maintenance and monitoring of the remedy shall include site ingpections, maintenance of the cover
and solidified materid, and annua groundwater monitoring.

Groundwater sampling and andysis shdl include the parameters listed in the table below. The monitoring
requirements apply to both the additional groundwater evaluation described above as well aslong term
monitoring for OUL.
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Table 15: Groundwater Monitoring Requirements

Contaminant Minimum Reporting Level (ug/l)
Aluminum 50
Arsenic 50
Chromium 100
Cyanide 200
Iron 300
Lead 15
Manganese 50
Nickel 100

Sodium 160,000

Vanadium 49

The remedy may change somewhat as aresult of the remedia design and congtruction processes. Changes to
the remedy will be documented gppropriately, including entries in the administrative record, depending upon the

sgnificance of any such changes.

B. Summary of the Estimated Remedy Costs

TABLE 16: COST ESTIMATE FOR ON-SITE SOLIDIFICATION

CONSTRUCTION ITEMS QUAN- [ UNITS UNIT RAW COSsT TOTAL

TITY PRICE COSTS | FAC- COSTS
TOR

Remedial Design

Investigation

Soil sampling to delineate 32 crew-hrs | $150.00 | $4,800 1 $4,800

contamination

Andyze soil samples (60 in field) | 20 hours $200.00 | $4,020 1 $4,020

Andyze soil samples (10inlab) | 10 each $350.00 | $3,500 1 $3,500

Contaminated soil profile, TCLP | 10 each $350.00 | $3,500 1 $3,500

Evaluate soil |ab data 40 hours $150.00 | $6,000 1 $6,000
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Treatability Study 1 each $20,000.00 | $20,000 1 $20,000
Mobilization and site
preparation
Contractor mob. & equipment 1 lot $15,000.00 | $15,000 1 $15,000
procurement
Install power supply for trailers lot $5,000.00 | $5,000 1 $5,000
Clear and grub site 4 acre $3,000.00 | $12,000 105 | $12,600
Construct decon pad and sump 40 crew- $150.00 $6,000 1.05 $6,300

hrs
Mobilize track excavator, front 1 lot $1,000.00 | $1,000 1 $1,000
end loader
Tractor truck, 1 eafor onsite 2 month | $1,000.00 | $2,000 1 $2,000
roll-off transport
Treatment
Remove perimeter fencing 600 lin ft $1.20 $720 1 $720.00
(north corner)
Congtruct soil staging area 100 cuyd $200.00 $20,000 1 $20,000
Excavate contaminated soils 7400 cuyd $8.78 $64,972 141 $91,610.00
Place contaminated soil in 7400 cuyd $1.51 $11,17400 | 141 | $15,755.00
staging area
Backfill excavated areas with fill | 7400 cuyd $7.43 $54,982.00 |1 $54,982.00
Mobilize screening equipment 1 lot $1,000.00 | $1,000.00 1 $1,000.00
Screen excavated soil 5675 cuyd $5.00 $28375.00 |1 $28,375.00
Transport recovered metalsfor | 284 cuyd $1.75 $497.00 1 $497.00
off-gite recycling
Solidify and place excavated 7400 cy $64.20 $475,080.00 | 1 $475,080.00
material
Verification sampling 1 lot $25,000.00 | $25,000.00 |1 $25,000.00
Decon, dispose of soil staging 40 crew- $300.00 $12,00000 |1 $12,000.00
area hrs
Place topsoil, grade & 2 acre $8,000.00 | $16,00000 |1 $16,000.00
revegetate
Replace perimeter fence along 600 lin ft $20.00 $12,00000 |1 $12,000.00
north corner
Site Distributables
Officer trailer rentd, utilities 6 month | $1,000.00 | $6,000.00 1 $6,000.00
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RA contractor non-manual personnel | 6000 | hours | $60.00 $360,000.00 |1 $360,000.00

Site vehicle rental 6 month | $600.00 $3,600.00 1 $3,600.00

Air monitoring 6 month | $1,000.00 | $6,000.00 1 $6,000.00

PPE 6 month | $1,000.00 | $6,000.00 1 $6,000.00

Capital costs subtotal $1,218,339

Contingencies and oversight

H& S (5%) $60,916

Construction (30%) 365,501

Oversight (5%) 60,916

Support Costs

Design and procument (10%) 121,833

Permitting and legal (5%) 60,916

Services during construction (5%) 60,916

Total Capital Costs $1,949,337

Operation and Maintenance

Annua Cap inspections 6,000 | each | 6,000 6,000

5 year reviews 0.2 Lot 28,800 $5,760

Total O& M costs/year $11,760

Total O& M costs. 30 years 5.0% interest, 30 years present worth costs factor: $180,774
15.372

TOTAL COSTSINCLUDING O&M: $2,130,111

NOTE: All cost information presented here is an estimate with an accuracy of +50 to -30%.

The estimate will be refined as the remedy is designed and implemented. Estimates assume a 5% discount rate.

Volume of material to be screened does not include sediment; scrap metal not stored in ditch or pond.

C. Expected Outcomes of Selected Remedy

The purpose of this action isto control risks posed by direct contact and ingestion of contaminated soil and

sediment. The remedy will dso reduce the migration of contaminants from soil into groundwater.

The Ste will be available for indudtrid/commercid use after the cleanup is complete. It is expected that it will
take about two years for desgn and implementation of this remedy. Future resdentia use of the ste will be
precluded by the deed regtrictions. In addition, deed restrictions will be used to prevent consumption of the

shdlow groundwater on-dte. The
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shallow groundwater is consdered by the State of Florida to be a potential source of drinking water. It isworth
noting that the shallow groundwater at or adjacent to the Site is not currently used for drinking weter.

An added benefit of the remedy is an expected reduction in contaminant leaching from soil to groundwater. A
find decison regarding any particular remedid action for groundwater will be made as part of Operable Unit
Two.

TABLE 17: Cleanup levelsfor Chemicals of Concern

Media Soil and sediment
Avalable use Future Industrid/commercid

Controlsto Ensure Redtricted Use: Deed redtrictions implemented by property

owner

Chemicds of Concern Cleanup Leve Badisfor Risk at Cleanup
Cleanup Leve level

Lead 880 mg/kg risk 10 ug/di*
assessment

Mercury 43 mg/kg risk Hazard index = 1
assessment

! Thereis no reference dose for lead so the risk characterization was developed by using EPA approved methods
for estimating blood lead levels. The method used for the adult worker isfound in the “ Technical Review
Workgroup for Lead: Recommendations for an Interim Approach to Assessing Risks Associated with Adult
Exposuresto Lead in Soil.” The value of 10 ug/dl represents the goal for blood lead level in adults subject to
exposure to lead.

12.0 STATUTORY DETERMINATIONS

EPA has determined that the selected remedy will satisfy the statutory determinations of Section 121 of
CERCLA. The remedy will be protective of human hedth and the environment, will comply with ARARS, will
be cogt effective, and will use permanent solutions and dternative trestment technologies to the maximum extent
practicable.

12.1  Protection of Human Hedth and The Environment

The remedy will diminate potentia risks to indudtriad workers from exposure to contaminated soil and
sediment. The potentia risks are diminated becauise the soil above the selected cleanup levelswill be solidified
and capped to prevent exposure to the contaminated soil.

The remedy will diminate potentia risks to industria workers from exposure to
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contaminated groundwater. The potentia risks are diminated by deed restrictions that will prohibit the use of
contaminated groundwater as a source of drinking water. Also, future groundwater contamination will be

reduced because the volume of the source, contaminated soil, will be reduced. A final remedy for groundwater
will be documented in Operable Unit Two.

The resulting exposure levels will be reduced to ARAR levels or to within EPA’s generdly acceptable
risk range of 10-4 to 10-6 for carcinogens and below the HI of 1 for non-carcinogens.

The remedy will reduce potentia risks to smal manuas and birds from exposure to contaminated soil
and sediment. The potentid risks are reduced because the more highly contaminated soil and sediment will be
solidified and capped to prevent exposure to the ecologica receptors. Further environmental risk assessment
will be performed to ensure that the cleanup levels will be sufficiently protective of ecological receptors.

12.2 Compliance with ARARs

The sdected remedy will comply with the Federd ARARs and State ARARs listed in the table below.

TABLE 18: ARARS

LOCATION SPECIFIC

Citation L ocation/Description
*Florida Administrative Code 62-524 and Florida Statute Area of known contamination. Regulatory clearance required
A 373.309 to use potable water wells in area of known contamination.

CHEMICAL-SPECIFIC

RESOURCE RECOVERY AND CONSERVATION ACT

R & A | 40 CFR Part 261 - Determination of Solidified materid to betested for TCLP to
characteristic hazardous waste. ensurethat it is not a characteristic hazardous
waste.

CLEAN AIR ACT
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CHEMICAL-SPECIFIC

R& A | 40 CFR Part 50 - Nationad Ambient Air Lead is one of the criteria pollutants with a
Qudity primary NAAQS. Monitoring may be required
FAC 62-204 Florida Air Emission during soil disturbance; the expected corrective
Standards actions would include dust suppression, etc.

A = APPLICABLE REQUIREMENTS WHICH WERE PROMULGATED UNDER FEDERAL LAW TO SPECIFICALLY ADDRESS A
HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION LOCATION OR OTHER CIRCUMSTANCE AT
THE SITE.

R & A = RELEVANT AND APPROPRIATE REQUIREMENTS WHICH WHILE THEY ARE NOT “APPLICABLE TO A HAZARDOUS
SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT THE SITE,
ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY SIMILAR TO THOSE ENCOUNTERED AT THE SITE THAT THEIR USE IS
WELL SUITED TO THE SITE.

12.3 Cost-Effectiveness

In EPA’ s judgement, the selected remedy is cost effective and represents a reasonable vaue for the
money to be spent. The following definition was used in making this determination: “A remedy shal be cost
effective if its cogs are proportiond to its overal effectiveness.” (40 CFR 300.430(f)(2)(ii)(D). Thiswas
accomplished by evaduating the “overdl effectiveness’ of those dternatives that satisfied the threshold criteria
(i.e., were both protective of human health and the environment and ARAR-compliant). Overal effectiveness
was evauated by assessing three of the five balancing criteriain combination: long term effectiveness and
permanence, reduction in toxicity, mobility, and volume through trestment, and short term effectiveness. Overdl
effectiveness was then compared to costs to determined cost effectiveness. The relationship of the overdl
effectiveness of this remedia aternative was determined to be proportiond to its costs and hence represent a
reasonable vaue for the money to be spent.

There were various trade-offs between the aternatives that relate to their overall effectiveness and thus, their
cod effectiveness. Alternatives 2 and 3 will require long term maintenance of either acap or asolidified massin
order to ensure long term effectiveness. There will be little long term maintenance required for Alternative 4.
Alternatives 2 and 4 are consdered lower in reduction of toxicity, mohbility, and volume through treatment
because those dternatives do not include trestment. Alternative 3 includes trestment but the trestment will
increase the total volume of materid |eft a the Site. The three dternatives are Smilar in short term effectiveness,
except that Alternative 4 does involve sgnificant truck traffic to haul the materid off-gte.

12.4  Useof Permanent Solutions and Treatment Technologies

This remedy will be a permanent solution for the Stte in that dl contaminated soil and sediment above the
cleanup goas will solidified and capped, thus preventing direct exposure to or leaching of contaminants.
Solidification/stabilization is a common trestment method for metals contaminated soil at Superfund sites. It will
be a permanent remedy, particularly with gppropriate deed redtrictions to preserve the integrity of the solidified
materid.
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125 Preference for Treatment asaPrincipa Element

The preference for treatment is satisfied because the contaminated materid will be treated via
Slidification/stabilization.

13.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The remedy described in this Record of Decision has been changed as a result of comments received during the
public comment period. The selected remedy is Alternative S-3 (on-site solidification/stabilization) as opposed
to Alternative S-4 (off-gte disposal) which was the preferred aternative described in the Proposed Plan. Given
the currently available information, EPA determined that there was not sufficient judtification for the added
expense of off-gte disposd, given that on-ste remedies have been successfully implemented at other smilar
stes. Solidification/stabilization has been used frequently at other Superfund sites and will prevent direct contact
with or ingestion of the contaminated soil at the Site. In addition, solidification/stabilization of the contaminated
soil will reduce or prevent any potentia leaching of contaminants into the groundweter.

Also, antimony and iron were deleted from the list of contaminants of concern (COCs) in Table 6. Thisis based
on the uncertainty information provided in Attachment A - Section 6.1.6 (pages 6-50 thru 6-55) of the find R
report. The uncertainty section discusses the fact that the basdline risk assessment (BRA) used incorrect dermal
absorption factors for both contaminants. The correct derma absorption factors were used in Table A- 1 thru
A-5in Attachment A which show that neither contaminant should be consdered COCsfor the Site in surface
soils. Also, Attachment A - Section 6.1.1.4 (pages 6-54 and 6-55) discusses the significant uncertainties
associated with the use of the provisiond reference dose for iron.

Iron was removed from the list of COCsin Table 7. Attachment A - Section 6.1.1.4 (pages 6-54 and 6-55)
discusses the sgnificant uncertainties associated with the use of the provisona reference dose for iron. The
uncertainties are significant enough that iron was eliminated as a COC.
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APPENDIX A: RESPONSIVENESS SUMMARY

The comments received during the comment period can be categorized as to their sources - the genera public,
the PRPs, and the Florida Department of Environmenta Protection. The comments and EPA’ s responses are
presented below.

General Public

1. The remedy sdlected for the Site should specificaly address the ddlineation and remediation of groundwater
and soil_ contamination on adjacent property that is located north and east of the Site,

RESPONSE: Additiona groundwater sampling is necessary before recommending a particular groundwater
remedy for this Site. The additiona groundwater monitoring data shal be reviewed within the framework of
CERCLA to determine if active groundwater remediation is warranted. A fina decison regarding groundwater
remediation will be addressed as Operable Unit Two for this Site.

The writer provided additiona groundweter, soil and sediment data for off-site locations adjacent to the Site.
EPA will consder the additiond groundwater data when making itsfina decision for groundwater as part of
Operable Unit Two. EPA reviewed the additiona soil and sediment data and has determined that the soil
concentrations do not exceed screening levelsin an industrid setting as would be applicable for the properties
adjacent to the Site. In addition, the sediment concentrations do not exceed EPA Region 4 sediment screening
vaues. Therefore, the additional soil and sediment data does not indicate the need to expand the scope of the
planned soil cleanup for the MRI Corp. Site.

PRPs

1. The Rl may not have accurately defined the contaminants of potentiad concern in groundwater, or the
digtribution thereof. The turbidity of the groundwater may have resulted in the overestimation of concentrations
of metas; the detected metals may be naturally occurring and could have precipitated from soil particles after
the water samples were preserved with an acid prior to andysis

RESPONSE: Groundwater samples have been collected by at least four different organizations during at least
four different occasions between 1989 and 1998. Site related contaminants were detected at €levated
concentrations in each sampling event.

Nevertheless, EPA concedes that there appears to be a correlation between turbidity and contaminant
concentrations in groundwater samples collected during the RI. Additional groundwater monitoring is necessary
as part of future actions at the Site. The sampling should be conducted so as to minimize any impacts from
turbidity in the groundwater samples.

2. The RI does not define the relationship between the metals present in Site soils and any
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metals that may be present in groundwaeter.

RESPONSE: EPA agrees Additiondl andlysisis necessary, beginning with the groundwater sampling
discussed in the previous comment. |f representative groundwater samples continue to contain Ste
contaminants, then it will be necessary to derive the relationship between metalsin Ste soilsand site
groundwater through either caculations or anayticd tests.

3. A proper fate and transport analysisis needed to ensure that the RA implemented at the Site meets the
objectives of the FS. In the absence of such an analysis, the proposed soil remedy may not be appropriate.

RESPONSE: The fate and transport anaysis will be revised, as necessary, based upon the results of the
additiona groundwater studies discussed above. However, EPA fedsthat it is appropriate to proceed with the
proposed soil remedy. The proposed soil remedly is based upon preventing direct contact with the
contaminated solid media. Anticipated related benefits include improvement in surface water and groundwater
quality a the Site.

The additiona groundwater studies discussed above can be performed asthe first step in the design of this
remedy. The scope of the soil action can be modified, as necessary, based upon the results of the groundwater
gudies. Given the distribution of contaminantsin soil, an increase or decrease in the volume of soil to be
remediated is not expected to change the cost estimate outside of the -30 to +50 percent range established in
the NCP. Thus, thereislittle to be gained by delaying the Record of Decison and the associated specid notice
procedures.

4. The risk assessment is inconsistent with certain findings of the RI/ES, paticularly the potentia consumption
of groundwater from the surficid aguifer.

RESPONSE: The cleanup described in this Record of Decision is based upon preventing direct contact with
or ingestion of contaminated soil. The risk assessment did evaluate the potentia risk associated with aworker
consuming contaminated groundwater from awell that could be ingtdled a the Site. This may indeed be a
conservative assumption, given that shalow groundwater at or adjacent to the Siteis not currently used for
drinking water. However, FDEP does consider the shalow aquifer to be a potential source of drinking water.

5. Resdud metd recovery should be included as part of remedia activities & the Site,

RESPONSE: The separation of debris from contaminated soil isa common step in the rernediation of
contaminated soils. Thistask should be included in the remedia design or the remedid action work plans. The
gte owner, whose business includes metd recycling, has
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provided an estimate of the costs for on-site metal segregation and recycling. The cost estimate ranged from
$110,682 to $216, 627 depending upon the volume of soil and debris that has to be screened. These costs are
based upon performance as a stand done task; the costs are sgnificantly reduced when integrated with the
overdl soil cleanup.

6. The remedy must make adistinction between principd threat wastes . and low leve wadtes. Furthermore,
containment remedies are the only viable options for low level wastes,

RESPONSE: According to “A Guideto Principal Threat and Low Level Threat Wastes” (EPA-OSWER
Guidance 9380.3-06FS, November 1991), the principal threat/low leve threat waste concept is not a
mandatory waste classification requirement. The guidance notes that there may be some Situations where Ste
wadtes will not be readily classfiable as either aprincipa or low leve threat waste, and thus no genera
expectations on how best manage these source materias of moderate toxicity and mobility will necessarily
apply. The contaminated soil at the Site meets one of the criteriafor aprincipd threat wastes, namely
contaminant mobility. Lead and other metads are present a devated levelsin soil at the Site and are gpparently
mobile due to their presence at devated levelsin surface water, in soil/sediment along surface water flow paths,
and in the underlying shalow groundwater. Y et, the concentrations in soil, while elevated, are within one order
of magnitude of the cleanup level and could be described as moderate levels of contamination.

7. We sugoest anew dternative, S-5, and have provided our evauation relaive to the nine criteria

RESPONSE: The newly suggested dternative S-5 is somewhat smilar to dternative S-4. The common items
include excavation and off-gte disposal of lead contaminated soil and sediment, and deed redtrictions. The
differences include the appropriate cleanup levels of ste contaminants(including lead), capping of “residud”
excavated materia, and recovery of recyclable materials from the excavated soil. As mentioned before, EPA
has selected dternative S-3, on-dte solidification.

A fundamenta component of the suggested dternative S-5 isasoil cleanup level for lead of 1400 mg/kg. The
context for this cleanup level was not site specific health based considerations, but was based on references to
severd other Steswith varying cleanup levelsfor lead. These other stesinclude the Dutch Boy Stein lllinois
and the 62 Street Dump in Tampa (which is approximately one and a half mileswest of the MRI Site). The
lead cleanup levels for these sites were 1400 mg/kg and 224 mg/kg, respectively.

EPA did develop alead cleanup leve of 880 mg/kg for the protection of human hedth assuming future industria
use of the Site. The cleanup level was devel oped based upon the “ Technica Review Workgroup for Lead
Recommendations for an Interim Approach to Assessing Risks Associated with Adult Exposuresto Lead in
Soil.”
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EPA envisions additiond evauation and a second decison document for groundwater contamination. EPA
acknowledged in the Proposed Plan and in this ROD that the soil cleanup levels may have to be adjusted to
ensure thet the soil dleanup is sufficient to prevent future leaching of metalsin soil to groundwater. If these
adjusments result in a sgnificant increase in the volume of soil to be remediated, then an Explanation of
Significant Differences will be prepared. EPA aso acknowledged that further study of the groundwater qudity
is necessary, particularly the relationship between turbidity and contaminant concentrations in groundwater.

8. Capping and appropriate deed restrictions can provide the same level of protectiveness as degper
excavation. EPA has put undue weight on the presumed risk reduction benefits to be achieved from deep
excavaion.

RESPONSE: EPA fedsthat it is gppropriate to include cleanup goas for subsurface soil in order to protect
the future construction worker. As can be seen in Section 7.4 of the ROD, the future adult construction worker
could face a noncarcinogenic risk associated with exposure to mercury as denoted by HI of 2.8. A hazard
index greater than 1 indicate a potentid for adverse hedlth effects. However, the mercury contaminated soil is
gpparently very locdized as evidenced by the fact of 56 subsurface soil samples, only one exceeds the
caculated cleanup leve for mercury. As aresult, excavation to this depth for mercury win have anegligible
impact on the scope and cogts of this action.

9. Suggested aternative S5 would meet all ARARSs and will provide exactly the same long-term effectiveness
and permanence as EPA’s preferred dternative.

RESPONSE: Giventhat dternative S-5 is presented as a complete remedy for the Site (no separate operable
unit for groundwaeter), it would have to include groundwater monitoring in order to evauate if groundwater
ARARswere satisfied. EPA’s selected remedy will be designed to be consistent with future groundwater
actions a the Site.

The sdlected remedy includes both solidification and capping of contaminated soil. Thus, thereis an added
degree of effectiveness and permanence for the selected remedy when compared to the suggested dternative
S5.

10. Itisunlikely that indtitutiona controls/deed redtrictions will fail. The NCP provides that EPA should rely on
ingtitutional controls for wastes that pose areatively low long-term. threat (40 CFR 300.430(a)(1)(iii)(B).

RESPONSE: According to the NCP, EPA shdl consder the use of engineering controls for low threat
wadtes when developing appropriate remedid aternatives. EPA did consider engineering controls, particularly
capping, in the FS and Proposed Plan (see dternative S-2). Deed redtrictions can be effective but do depend
upon the Site owner, developer, or other local entity to inform EPA that post-remediation Ste activities are
actualy occurring. Deed redtrictions and capping are included as part of the selected remedy.

11. EPA’s prefarred dternative S-4 involves off-dte disposal where EPA has no specific
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control of future land use. Alternative S-5 does have provisons to control future land use for the wastes |€ft in
place under the cap.

RESPONSE: EPA has sdlected dternative S-3, instead of dternative S-4, asthe soil remedy for this Site.
The sdlected remedy includes on-gite disposal of solidified soil, capping and deed redtrictions governing use of
the Site and protecting the cap.

12. Alternative S-5 achieves reduction in toxicily., mohilily, and volume of contaminated soil. EPA’s preferred
aternative does not reduce toxicity or volume, and may not reduce the mobility of the soil contaminants.

RESPONSE: EPA has sdected dternative S-3. The separation of soil and debris during the remedia action
will reduce the volume of materid requiring trestment. Solidification and capping will reduce the mobility of the
contaminants.

13. EPA hasraised concerns about whether it could effectively design the containment remedy and then
implement the required deed restrictions and long term O& M plan. EPA has included these items as an integral
part of remedies across the country. The Florida Department of Environment Protection has agreed with such
remedies, notably the Sixty Second Street (62" Street) Dump Site located in Tampa, Florida

RESPONSE: EPA agreesthat containment and deed regtrictions have been implemented as integra parts of
other remedies and has included capping and deed redtrictions as part of the selected remedy for this Site.
However, EPA determined that treatment via solidification was aso necessary. A Smilar remedy was sdlected
for the nearby Sixty Second Street Dump Site, located approximately 1.5 miles west of the MRI Site. Metas
are contaminants of concern at both sites; soil and surficia groundwater were aso contaminated with metals at
both sites. The completed cleanup at 62" Street included:

-stabilization/solidification of the contaminated soil;
- acap, across the entire Site, conssting of atwo foot thick layer of soil on top of an impermesable liner;

- adurry wal, connected to the confining layer, around the entire perimeter of the Site. The durry wall
has A hydraulic permesbility of 10°7.

EPA has not made afind decision regarding remedia actions for groundwater. Such adecison will be made as
part of Operable Unit Two.

14. Alternative S-5 achieves equivalent protection of human hedlth and the environment at a cost substantialy
less than EPA’s preferred dternative. Lead concentrations would be reduced by arange of 47 to 72 percent
by dternative S-5.
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RESPONSE: EPA welcomesthe submittal of detalled cost estimates to support the assertion of substantia
cost reductions for dternative S-5. In the meantime, it is safe to assume that if less conservative cleanup levels
are used and a smaller volume of contaminated soil is remediated, then the costs of the cleanup would be
reduced.

15. EPA was too consarvative in salecting the exposure assumptions in the adult lead modd and should have
used less conservative vaues for the geometric standard deviation (GSD), the basdline blood lead
congentration. and the gastrointestina absorption factor.

RESPONSE: The vaues sdlected for the GSD and the basdline blood lead concentration are within the range
of proposed vaues in the modd and are a the more consarvative end. Sinceit is difficult to predict who the
future potentialy exposed population will be, the values sdected in the BRA represent a reasonable maximum
exposure (RME). EPA typicdly makesits decisons based on RME assumptions, therefore the values used in
the BRA are acceptable.

The value in the BRA used for the gastrointestina absorption factor is the same as the default vaue proposed in
the modd by EPA Lead Technicad Review Workgroup. The Workgroup considered al of the information
available on this issue before proposing the gastrointestina absorption factor provided in the mode. Therefore,
the value used in the BRA is acceptable and reasonable for this Site.

16. EPA proposesthat al soil above the lead deanup levd of 880 mg/kg will be remediated. Thiswould result
in a maximum residual lead concentration of 880 mg/ka and a 95" percent upper confidence limit of the
arithmetic mean thet is substantialy below 880 mg/kg. The resdud risk at the Site would then be more
protective than necessary. EPA should instead consider using “the digtribution of residud |ead concentrationsin
near-surface soil so that the average residual concentration of lead within the exposure unit is 880 mg/kg.”

RESPONSE: EPA will further evduate thisissue prior to or during the Remedid Design phase. The comment
warrants further attention because the adult lead modd that was used to determine the remedia god usesthe
average concentration in determining what lead levels are acceptable in surface soils. Also, EPA hasa
workgroup that is writing guidance on this subject and it is hoped that the guidance will be findized before the
remedid design is complete.

It should be mentioned that the protection of groundwater from the leaching of lead in soils a the MRI dteis
dill being evauated. When the cleanup vaue for lead in soils protective of groundwater is determined, it may
a0 effect the “not-to-exceed” cleanup leve used for the Site,

EDEP

1. We are not opposed to the use of operable units for soil and groundwater, We aso agree that excavation
and off-gite disposa appears to be the most effective approach to soil remediation. Our primary objections are

that the soil cleanup criteria do not include al appropriate contaminants of concern nor do they adequately
incorporate |eachability consderations,
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RESPONSE: The chemicas measured in the various environmental media were considered contaminants of
concern if the results of the risk assessment indicated that a contaminant might pose a sgnificant current or
futurerisk or contribute to a cumulative risk which is Sgnificant. The criteriafor asgnificant risk wasa
carcinogenic risk level above the acoeptable risk range, i.e., 1x10* to 1x10%, or a hazard quotient (HQ)
greater than 1.0 (unity). The acceptable risk range is established in the NCP (FR 300.430 (€)(2)(1)(A)(2)). The
contaminants of concern are further discussed in Section 7, Summary of Site Risks, and Section 13,
Documentation of Significant Changes. Section 13 describes how antimony and iron were deleted as
contaminants of concern in soil. Incorrect dermal absorption factors were used for these contaminants, the
correct factors and caculations are shown in Tables A-1 through A-5 of Basdline Risk Assessment. Also, page
6-54 and 6-55 discuss the significant uncertainties associated with the provisiona reference dose for iron.

EPA noted in the Proposed Plan and this ROD that the cleanup levels for contaminantsin soil will be reviewed
to consder the potentid for leaching into groundwater. The cleanup levels will be reviewed during the RD/RA
and revised, if necessary, to ensure that the soil cleanup is consistent with any planned groundwater actions at
the Site. While cleanup levels may be revised or established for severa contaminants, it is expected that the
cleanup for lead will tend to encompass alarge mgority of the areas to be remediated. Furthermore, given the
distribution of contaminants, reducing the lead cleanup level below 880 mg/kg is not expected to Sgnificantly
increase the volume of il to be addressed. Any modified cleanup levels must take into account Site specific
factorsincluding additiona groundwater sampling to ensure that groundwater contaminant concentrations are
indeed representative of Site conditions.

FDEP provided atable of suggested cleanup levels, (soil cleanup target levels or SCTLs) that included vaues
for industrid exposure and leachability. However, according to a memo dated September 22, 1999, from John
Rudel, Director of the FDEP Waste Management Divison, SCTLs may not be imposed by the agency asrule,
standards, or to deny permits, with certain exceptions. The SCTLs are applicable only to Sites addressed
pursuant to a brownfield Ste rehabilitation agreement, the petroleum contamination site cleanup program, the
dry-cleaning solvent cleanup program, or the soil treatment facilities program The suggested vaues are not
considered ARARSs so they were not included as cleanup levelsfor this Site.

FDEP dso provided atable of groundwater cleanup target levels for chemicals of concern at this Site. This
ROD does not include afind remedy for groundwater so it is not gppropriate to establish groundwater cleanup
levesat thistime.

EPA and FDEP have discussed changing the sdlected remedy from dternative S-4 to dternative S-3. The staff
of FDEP has indicated awillingness to accept solidification (dternative S-3) aslong as the solidification was
performed ex-situ.

2. Cleanup gods for sediments should be identified in the ROD on the basis of the Probable Effects Leve
(PEL) for the contaminants of concern. The criteria would apply to the on-ste wetland. Soil criteriawould
apply to the ditch since surface water is observed only during storm events. EPA has proposed removing the

top 1 foot of sediment in the pond. Confirmatory sampling should be used to determine that these criteria have
been met following
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the removal.

RESPONSE:

The ongite pond is not listed as a wetland on the available Nationa Wetland Inventory map (Brandon
quadrangle) nor does it gppear to meet the definition of waters of the United States. Nevertheless, given that
the pond may be attractive to ecological receptors who may be exposed to contaminated sediment, EPA
proposes to remove the upper foot of sediment to lin-fit any potential exposure. The excavated areawould then
be backfilled with cleen fill. In such acase, it is not necessary to perform confirmatory sampling on the sediment
that would be located benesth the clean fill. Also, PELs are screening vaues and are not cleanup vaues, thusiit
would not be appropriate to include them as sediment cleanup criteriain this Record of Decision.
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APPENDIX B: RISK ASSESSMENT INFORMATION

-Exposure Assumptions

(NOTE: Thereferenceto using a 1% dermal absorption factor for inorganics should be 0.1% based
on Region 4 guidance. This information can befound in the uncertainty section provided in
Attachment A - Section 6.1.6 (pages 6-50 thru 6-55) of the final remedial investigation. The
uncertainty section discusses the fact that the baseline risk assessment (BRA) used incorrect dermal
absor ption factors for inorganic contaminants with the exception of arsenic. The corrected
calculations using Region 4 dermal absor ption factors can be found in Table A-1 thru A-5in
Attachment A.).

-Non-cancer toxicity data

-Cancer toxicity data
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TABLE 6-3.1
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Site-wide - Tap Water
Chemical Units Arithmetic 95% UCL of Maximum Maxin_wgm EP_C Reasonable Maximum Exposure Central Tendency
of Mean Log-Transformed Detected Qualifier Units
Potential Data (1) Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic Rationale
Chloroform Ho/L 2.0 N/A 2.0 J pg/L 2.0 Max W-Test (2) N/A N/A N/A
Dieldrin ug/L 0.018 N/A 0.0180 NJ pg/L 0.018 Max W-Test (2) N/A N/A N/A
Aluminum Ho/L 36,000 35,800,000 110,000 J pg/L 110,000 Max W-Test (3) N/A N/A N/A
Arsenic ug/L 23.4 95.5 69.0 J pg/L 69.0 Max W-Test (3) N/A N/A N/A
Barium ug/L 216 931 1,300 J pg/L 931 95% UCL-T W-Test (4) N/A N/A N/A
Chromium ug/L 79.3 1,930 290 pg/L 290 Max W-Test (3) N/A N/A N/A
Copper uo/L 53.9 278 185 J13)* pg/L 185 Max W-Test (3) N/A N/A N/A
Cyanide uo/L 74.2 1.18 260 J pg/L 260 Max W-Test (3) N/A N/A N/A
Iron uo/L 14,300 101,000 53,000 J pg/L 53,000 Max W-Test (3) N/A N/A N/A
Lead ug/L 86.6 2,010 380 (1) g/l 380 Max W-Test (3) N/A N/A N/A
Manganese uo/L 132 290 520 J pg/L 290 95% UCL-T W-Test (4) N/A N/A N/A
Mercury uo/L 0.130 0.205 0.800 pg/L 0.205 95% UCL-T W-Test (4) N/A N/A N/A
Nickel uo/L 25.5 166 100 J pg/L 100 Max W-Test (3) N/A N/A N/A
Selenium uo/L 9.68 30.2 61.0 pg/L 30.2 95% UCL-T W-Test (4) N/A N/A N/A
Thallium ug/L 2.18 2.96 9.0 J g/l 2.96 95% UCL-T W-Test (4) N/A N/A N/A
Vanadium uo/L 122 1,390 420 pg/L 420 Max W-Test (3) N/A N/A N/A

Statistics: Maximum Detected Value (Max); 95% UCL of Log-transformed Data (95% UCL-T); 95% UCL of Log-transformed Data (95% UCL-N).
(1) In accordance with USEPA Region IV guidance (USEPA, 1995b) the 95% UCL-T, rather than the 95% UCL-N is presented.

(2) Too few samples were available to calculate a 95% UCL-T, thus the maximum detected concentration was used as the EPC.

(3) The 95% UCL-T exceeds the maximum detected concentration, therefore, the maximum concentration is used as the EPC.

(4) The maximum detected concentration exceeds the 95% UCL-T, therefore, the 95% UCL-T was used as the EPC.

N/A = Not Applicable.

* = The qualifier(s) shown are shown are associated with either multiple samples with the same minimum/maximum concentration or with minimum/maximum concentrations that were calculated by averaging duplicate

samples.
Data Qualifiers:

J = Value is estimated.
N = Tentative identification. Considered present.




MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Scenario Timeframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Site-wide - Soil

TABLE 6-3.2

Chemical Units Arithmetic 95% UCL of Maximum Maxin_mm EP_C Reasonable Maximum Exposure Central Tendency
of Mean Log-Transformed Detected Qualifier Units
Potential Data (1) Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic Rationale

Aluminum mg/kg 8,540 12,000 28,000 mg/kg 12,000 95% UCL-T W-Test (2) N/A N/A N/A
Antimony mg/kg 38.6 41.4 790 J mg/kg 41.4 95% UCL-T W-Test (2) N/A N/A N/A
Arsenic mg/kg 2.63 3.76 18.5 mg/kg 3.76 95% UCL-T W-Test (2) N/A N/A N/A
Cadmium mg/kg 3.73 5.88 25.0 J mg/kg 5.88 95% UCL-T W-Test (2) N/A N/A N/A
Chromium mg/kg 47.0 72.1 230 mg/kg 72.1 95% UCL-T W-Test (2) N/A N/A N/A
Copper mg/kg 636 2,290 10,000 J mg/kg 2,290 95% ULC-T W-Test (2) N/A N/A N/A
Iron mg/kg 50,200 89,600 400,000 mg/kg 89,600 95% UCL-T W-Test (2) N/A N/A N/A
Lead mg/kg 712 3,040 4,600 mg/kg 3,040 95% UCL-T W-Test (2) N/A N/A N/A
Manganese mg/kg 310 955 1,900 J mg/kg 955 95% UCL-T W-Test (2) N/A N/A N/A
Mercury mg/kg 2.08 4.52 37.0 mg/kg 4.52 95% UCL-T W-Test (2) N/A N/A N/A
Nickel mg/kg 25.3 40.5 240 JN mg/kg 40.5 95% UCL-T W-Test (2) N/A N/A N/A
Vanadium mg/kg 20.7 31.0 130 mg/kg 31.0 95% UCL-T W-Test (2) N/A N/A N/A
Zinc mg/kg 1,820 3,450 40,000 J mg/kg 3,450 95% UCL-T W-Test (2) N/A N/A N/A

Statistics: 95% UCL of Log-transformed Data (95% UCL-T); 95% UCL of Log-transformed Data (95% UCL-N).
(1) In accordance with USEPA Region IV guidance (USEPA, 1995b) the 95% UCL-T, rather than the 95% UCL-N is presented.
(2) The maximum detected concentration exceeds the 95% UCL-T, therefore, the 95% UCL-T was used as the EPC.

N/A = Not Applicable.

Data Qualifiers:

J = Value is estimated.

N = Tentative identification. Considered present.




MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

Scenario Timeframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Previous Operations Area - Soil

TABLE 6-3.4

MRI

Chemical Units Arithmetic 95% UCL of Maximum Maxin_wgm EP_C Reasonable Maximum Exposure Central Tendency
of Mean Log-Transformed Detected Qualifier Units
Potential Data (1) Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic Rationale

Aluminum mg/kg 8,290 16,400 25,000 mg/kg 16,400 95% UCL-T W-Test (2) N/A N/A N/A
Antimony mg/kg 70.9 208 790 J mg/kg 208 95% UCL-T W-Test (2) N/A N/A N/A
Arsenic mg/kg 4.14 9.41 18.5 mg/kg 9.41 95% UCL-T W-Test (2) N/A N/A N/A
Cadmium mg/kg 6.67 37.1 25.0 J mg/kg 25.0 Max W-Test (3) N/A N/A N/A
Chromium mg/kg 58.2 138.0 230 mg/kg 138 95% UCL-T W-Test (2) N/A N/A N/A
Copper mg/kg 1,260 35,600 10,000 J mg/kg 10,000 Max W-Test (3) N/A N/A N/A
Iron mg/kg 92,700 348,000 400,000 mg/kg 348,000 95% UCL-T W-Test (2) N/A N/A N/A
Lead mg/kg 1,070 3,240 4,600 mg/kg 3,240 95% UCL-T W-Test (2) N/A N/A N/A
Manganese mg/kg 499 2,020 1,900 J mg/kg 1,900 Max W-Test (3) N/A N/A N/A
Mercury mg/kg 3.99 77.80 37.0 mg/kg 37.0 Max W-Test (3) N/A N/A N/A
Nickel mg/kg 46.6 331.0 240 JN mg/kg 240 Max W-Test (3) N/A N/A N/A
Vanadium mg/kg 32.2 65.3 130 mg/kg 65.3 95% UCL-T W-Test (2) N/A N/A N/A
Zinc mg/kg 3,420 14,100 40,000 J mg/kg 14,100 95% UCL-T W-Test (2) N/A N/A N/A

Statistics: 95% UCL of Log-transformed Data (5% UCL-T); Maximum Detected Value (Max); 95% UCL of Log-transformed Data (95% UCL-N).
(1) In accordance with USEPA Region IV guidance (USEPA, 1995b) the 95% UCL-T, rather than the 95% UCL-N is presented.

(2) The maximum detected concentration exceeds the 95% UCL-T, therefore, the 95% UCL-T was used as the EPC.

(3) The 95% UCL-T exceeds the maximum detected concentration, therefore, the maximum concentration is used as the EPC.

N/A = Not Applicable.

Data Qualifiers:

J = Value is estimated.

N = Tentative identification. Considered present.




TABLE 6-3.6
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY

MRI
Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Site-wide (2-4 ft bgs) - Soil
Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency
of Mean Log-Transformed Detected Qualifier Units
Potential Data (1) Concentration Medium Medium Medium Medium Medium Medium
Concern EPC EPC EPC EPC EPC EPC
Value Statistic Rationale Value Statistic Rationale
Arsenic mg/kg 1.78 3.20 13.0 mg/kg 3.20 95% UCL-T W-Test (2) N/A N/A N/A
Iron mg/kg 39,200 361,000 250,000 mg/kg 250,000 Max W-Test (3) N/A N/A N/A
Lead mg/kg 598 4,550 2,500 mg/kg 2,500 Max W-Test (3) N/A N/A N/A
Mercury mg/kg 11.2 1,800 120 mg/kg 120 Max W-Test (3) N/A N/A N/A

Statistics: 95% UCL of Log-transformed Data (95% UCL-T); Maximum Detected Value (Max); 95% UCL of Log-transformed Data (95% UCL-N).
(1) In accordance with USEPA Region IV guidance (USEPA, 1995b) the 95% UCL-T, rather than the 95% UCL-N is presented.

(2) The maximum detected concentration exceeds the 95% UCL-T, therefore, the 95% UCL-T was used as the EPC.

(3) The 95% UCL-T exceeds the maximum detected concentration, therefore, the maximum concentration is used as the EPC.

N/A = Not Applicable.




TABLE 6-4.1

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Current
Medium: Surface Soil
Exposure Medium:  Surface Soil
Exposure Point: Site-wide Soil
Receptor Population: Trespasser/Visitor
Receptor Age: Adolescents (Teens)
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg See Table 6-3.2 See Table 6-3.2
IR-S Ingestion Rate of Soil mg/day 100 USEPA, 1191a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 45 1) [(L)ADD,,] (mg/kg-day) =
ED Exposure Duration years 10 USEPA, 1995a
CF1 Conversion Factor 1 kg/mg 1x10® CS xIR-S x EF x ED x CF1
BW Body Weight kg 45 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, 1991a
Dermal CS Chemical Concentration in Soil mg/kg See Table 6-3.2 See Table 6-3.2
Absorption SSAF Soil to Skin Adherence Factor mg/cm?-day 1 USEPA, 1995a Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) unitless ) USEPA, 1995d [(L)ADDy] (mg/kg-day) =
SA Skin Surface Area Available for Contact cm? 3,600 (3) USEPA, 1985
EF Exposure Frequency days/year 45 1) CS x SSAF x DABS x SA x EF x ED x CF1
ED Exposure Duration years 10 USEPA, 1995a BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°®
BW Body Weight kg 45 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
&N_W\ dayvs 3.650 LISEDA 10012 e ————

(1) The exposure frequency was based on best professional judgement.
(2) Dermal absorption factors of 3.2% for arsenic (Wester et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.
(3) Value derived from data presented in USEPA (1985), averaging across gender and age. It is assumed that hands, 1/2 arms, and 1/2 legs are exposed to surface soil.




TABLE 6-4.3

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Current
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Previous Operations Area Soil
Receptor Population: Trespasser/Visitor
Receptor Age: Adolescents (Teens)
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Units Rationale Value Rationale/ Model Name
Reference Reference
Ingestion CS Chemical Concentration Soil mg/kg See Table 6-3.6 See Table 6-3.6
IR-S Ingestion Rate Soil mg/day 100 USEPA, 1991a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 45 1) [(L)ADD,,] (mg/kg-day) =
ED Exposure Duration years 10 USEPA, 1995a
CF1 Conversion Factor 1 kg/mg 1x10° CS xIR-S X EF x ED x CF1
BW Body Weight kg 45 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, 1991a
Dermal CS Chemical Concentration in Soil mg/kg See Table 6-3.6 See Table 6-3.6
Absorption SSAF Soil to Skin Adherence Factor mg/cm-2-day 1 USEPA, 1995a Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) -- ) USEPA, 1995d [(L)ADD:,] (mg/kg-day) =
SA Skin Surface Area Available for Contact cm? 3,600 (3) USEPA, 1985
EF Exposure Frequency days/year 45 1) CS x SSAF x DABS x SA x EF x ED x CF1
ED Exposure Duration years 10 USEPA, 1995a BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°
BW Body Weight kg 45 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, 1991a

(1) The exposure duration time was based on best professional judgement.
(2) Dermal absorption factors of 3.2% for arsenic (Wester et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.
(3) Value derived from data presented in USEPA (1985), averaging across gender and age. It is assumed that hands, 1/2 arms, and 1/2 legs are exposed to surface soil.




TABLE 6-4.6

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Current
Medium: Sediment
Exposure Medium: Sediment
Exposure Point: Site-Wide Sediment
Receptor Population: Trespasser/Visitor
Receptor Age: Adolescents (Teens)
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CS Chemical Concentration in Sediment mg/kg See Table 6-3.13 See Table 6-3.13
IR-S Ingestion Rate of Sediment mg/day 100 USEPA, 1991a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 45 1) [(L)ADD,,{ (mg/kg-day) =
ED Exposure Duration years 10 USEPA, 1995a
CF1 Conversion Factor 1 kg/mg 1x10°® CS xIR-S X EF x ED x CF1
BW Body Weight kg 45 USEPA, 1995a - - BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, 1991a
Dermal CS Chemical Concentration in Sediment mg/kg See Table 6-3.13 See Table 6-3.13
Absorption SSAF Soil to Skin Adherence Factor mg/cm-2-day 1 USEPA, 1995a Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) -- ) USEPA, 1995d [(L)ADD:y] (mg/kg-day) =
SA Skin Surface Area Available for Contact cm? 3,600 (3) USEPA, 1985
EF Exposure Frequency days/year 45 1) CS x SSAF x DABS x SA x EF x ED x CF1
ED Exposure Duration years 10 USEPA, 1995a BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°
BW Body Weight kg 45 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 3,650 USEPA, 1991a

(1) The exposure duration time was based on best professional judgement.
(2) Dermal absorption factors of 3.2% for arsenic (Western et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.
(3) Value derived from data presented in USEPa (1985), averaging across gender and age. It is assumed that hands, 1/2 arms, and 1/2 legs are exposed to sediment.




TABLE 6-4.7

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Future
Medium: Groundwater
Exposure Medium: Groundwater
Exposure Point: Site-wide Tap Water
Receptor Population: Industrial Worker
Receptor Age: Adult
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Mode Name
Reference Reference
Ingestion CS Chemical Concentration in Groundwater ua/l See Table 6-3.1 See Table 6-3.1
IR-W Ingestion Rate of Groundwater liters/day 1 USEPA, 1995a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 250 USEPA, 1995a [(L)ADDy,] (mg/kg-day) =
ED Exposure Duration years 25 USEPA, 1995a
CF1 Conversion Factor 1 mg/ug 1x103 CW x IR-S X EF x ED x CF1
BW Body Weight kg 70 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1991a




TABLE 6-4.8

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Site-wide Soil
Receptor Population: Industrial Worker
Receptor Age: Adult
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg See Table 6-3.3 See Table 6-3.3
IR-S Ingestion Rate of Soil mg/day 50 USEPA, 1995a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 250 USEPA, 1995a [(L)ADDy,] (mg/kg-day) =
ED Exposure Duration years 25 USEPA, 1995a
CF1 Conversion Factor 1 kg/mg 1x10° CS xIR-S x EF x ED x CF1
BW Body Weight kg 70 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1991a
Dermal CS Chemical Concentration in Soil mg/kg See Table 6-3.3 See Table 6-3.3
Absorption SSAF Soil to Skin Adherence Factor mg/cm-2-day 1 USEPA, 1995a Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) -- 1) USEPA, 1995d [(L)ADD:,y (mg/kg-day) =
SA Skin Surface Area Available for Contact cm? 3,500 (2) USEPA, 1985
EF Exposure Frequency days/year 250 USEPA, 1995a CS x SSAF x DABS x SA x EF x ED x CF1
ED Exposure Duration years 25 USEPA, 1995a BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°
BW Body Weight kg 70 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1991a

(1) Dermal absorption factors of 3.2% for arsenic (Wester et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.

(2) Value derived from data presented in USEPA (1985), averaging across gender and age. It is assumed that hands and arms are exposed to surface soil.




TABLE 6-4.10

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Previous Operations Area Soil
Receptor Population: Industrial Worker
Receptor Age: Adult
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CS Chemical Concentration in Soil mg/kg See Table 6-3.7 See Table 6-3.7
IR-S Ingestion Rate of Soil mg/day 50 USEPA, 1995a Potential (Lifetime) Average Daily Dose
EF Exposure Frequency days/year 250 USEPA, 1995a [(L)ADDy,] (mg/kg-day) =
ED Exposure Duration years 25 USEPA, 1995a
CF1 Conversion Factor 1 kg/mg 1x10° CS xIR-S x EF x ED x CF1
BW Body Weight kg 70 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1991a
Dermal CS Chemical Concentration in Soil mg/kg See Table 6-3.7 See Table 6-3.7
Absorption SSAF Soil to Skin Adherence Factor mg/cm-2-day 1 USEPA, 1995a Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) -- 1) USEPA, 1995d [(L)ADD:,y (mg/kg-day) =
SA Skin Surface Area Available for Contact cm? 3,500 (2) USEPA, 1985
EF Exposure Frequency days/year 250 USEPA, 1995a CS x SSAF x DABS x SA x EF x ED x CF1
ED Exposure Duration years 25 USEPA, 1995a BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°
BW Body Weight kg 70 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a
AT-N Averaging Time (Non-Cancer) days 9,125 USEPA, 1991a

(1) Dermal absorption factors of 3.2% for arsenic (Wester et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.

(2) Value derived from data presented in EPA (1985), averaging across gender and age. It is assumed that hands and arms are exposed to surface soil.




TABLE 6-4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS

MRI SITE
Scenario Timeframe: Future
Medium: Subsurface Soil
Exposure Medium:  Subsurface Soil
Exposure Point: Site-wide Soil
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure Parameter Parameter Definition Units RME RME CT CT Intake Equation/
Route Code Value Rationale/ Value Rationale/ Model Name
Reference Reference
Ingestion CSB Chemical Concentration in Subsurface Soil mgkg See Table 6-3.10 See Table 6-3.10 - -
IR-S Ingestion Rate of Subsurface Soil mg/day 480 USEPA, 1995a --- --- Potential (Lifetime) Average Daily Dose
EF Exposure Frequency dayslyear 250 USEPA, 1995a - - [(L)ADD,] (mg/kg-day) =
ED Exposure Duration years 1 1) - -
CF1 Conversion Factor 1 kg/mg 1x10°® --- --- CSxIR-SxEFXED X CF1
BW Body Weight g 70 USEPA, 1995a BW x AT
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a - ---
AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1991a --- -
Dermal CSB Chemical Concentration in Subsurface Soil mgkg See Table 6-3.10 See Table 6-3.10 - -
Absorption SSAF Soil to Skin Adherence Factor mg/cn-day 1 USEPA, 1995a --- --- Internal (Lifetime) Average Daily Dose
DABS Dermal Absorption Factor (Solid) - )] USEPA, 1995d [(L)ADDin{ (mg/kg-day) =
SA Skin Surface Area Available for Contact cn? 3,500 (3) USEPA, 1985 --- ---
EF Exposure Frequency dayslyear 250 USEPA, 1995a --- - CS x SSAF x DABS x SA X EF X ED X CF1
ED Exposure Duration years 1 @ - - BW x AT
CF1 Conversion Factor 1 kg/mg 1x10°® --- ---
BW Body Weight kg 70 USEPA, 1995a
AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991a - ---
AT-N Averaging Time (Non-Cancer) days 365 USEPA, 1991a - -

(1) The exposure duration time was based on best professional judgement.

(2) Dermal absorption factors of 3.2% for arsenic (Wester et al., 1993) and 1% for all other inorganics (Ryan et al., 1987) were used.
(3) Value derived from data presented in USEPA (1985), averaging across gender and age. It is assumed that hands and arms are exposed to surface soil.




TABLE 6-5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

MRI SITE
Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD:
of Potential Subchronic (1) Value Units Adjustment Factor (2) Dermal Target Uncertainty Target Organ Target Organ (4)
Concern RfD (3) Organ Modifying Factors (MM/DD/YY)
Organics
Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Chloroform Chronic 1E-02 mg/kg-day 100% 1.0E-02 mg/kg-day Liver 1,000 IRIS 6/1/98:9/1/92
Dieldrin Chronic 5E-05 mg/kg-day 100% 5.0E-05 mg/kg-day Liver 100 IRIS 6/1/98:9/1/90
Inorganics
Aluminum Chronic 1E+00 mg/kg-day 27% 2.7E-01 mg/kg-day Developmental Neurotoxicity 100 NCEA 8/26/96
Antimony Chronic 4E-04 mg/kg-day 10% 4.0E-05 mg/kg-day Blood chemistry 1,000 IRIS 6/1/98:2/1/91
Arsenic Chronic 3E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin, Vascular Effects 3 IRIS 6/1/98:2/1/93
Subchronic 3E-04 mg/kg-day 100% 3.0E-04 mg/kg-day Skin, Vascular Effects 3 IRIS 6/1/98:2/1/93
Barium Chronic 7E-02 mg/kg-day 100% 7.0E-02 mg/kg-day Hypertension 3 IRIS 6/1/98:3/30/98
Cadmium (food) Chronic 1E-03 mg/kg-day 2.5% 2.5E-05 mg/kg-day Kidney 10 IRIS 6/1/98:2/1/94
Chromium (V1) Chronic 5E-03 mg/kg-day 2% 1.0E-04 mg/kg-day NOEL 500 IRIS 6/1/98:12/1/96
Copper Chronic 4E-02 mg/kg-day 60% 2.4E-02 mg/kg-day Gl Irritation 1 HEAST 1997
Cyanide Chronic 2E-02 mg/kg-day 47% 9.4E-03 mg/kg-day <Body Weight, Thyroid, Myelin Degradation 500 IRIS 6/1/98:2/1/93
Iron Chronic 3E-01 mg/kg-day 15% 4.5E-02 mg/kg-day Gl Irritation 1 NCEA 7/23/96
Subchronic N/A N/A N/A N/A N/A N/A N/A N/A N/A
Lead Chronic N/A N/A N/A N/A N/A N/A N/A N/A N/A
Subchronic N/A N/A N/A N/A N/A N/A N/A N/A N/A
Manganese Chronic 2.4E-02 mg/kg-day 100% 2.4E-02 mg/kg-day CNS 3 IRIS 6/1/98:5/1/96
Mercury (inorganic) Chronic 3E-04 mg/kg-day 15% 4.5E-05 mg/kg-day Kidney 1,000 HEAST Value withdrawn
Subchronic N/A N/A N/A N/A N/A N/A N/A N/A N/A
Nickel Chronic 2E-02 mg/kg-day 10% 2.0E-03 mg/kg-day <Body Weight 300 IRIS 6/1/98:12/1/96
Selenium Chronic 5E-03 mg/kg-day 97% 4.9E-03 mg/kg-day Selenosis 3 IRIS 6/1/98:9/1/91
Thallium (5) Chronic 8E-05 mg/kg-day 100% 8.0E-05 mg/kg-day Blood Chemistry 3,000 IRIS 6/1/98:9/1/90
Vanadium Chronic 7E-03 mg/kg-day 3% 2.1E-04 mg/kg-day NOAEL 100 HEAST 1997
Zinc Chronic 3E-01 mg/kg-day 30% 9.0E-02 mg/kg-day Blood Chemistry 3 IRIS 6/1/98:10/1/92

N/A = Not Available

@) Subchronic toxicity criteria were compiled only for COPCs in subsurface soil in order to evaluate potential short-term exposures to future construction workers.
) As described in the text, adjustment factors were used to adjust oral toxicity criteria for use in the dermal pathway. All adjustment factors were obtained from ASTDR with the following exceptions: the values for arsenic, cadmium, and manganese were obtained from IRIS

(USEPA, 1998c); the values for barium and mercury were obtained from NCEA (1993, 1992); the value for iron was obtained for Klaassen (1986).
(3)  The equation used to derive the adjusted dermal RfD is presented in the text.

4) For IRIS values, the date IRIS was searched and the data of the most recent review are provided.
For HEAST values, the date of HEAST is provided.
For NCEA values, the date of the article provided for NCEA is provided.
(5) The toxicity information for thallium salts was used.
HEAST = Health Effects Assessment Summary Tables (USEPA, 1997).
IRIS = Integrated Risk Information System (USEPA, 1998c).
NCEA = National Center for Environmental Assessment.




NON-CANCER TOXICITY DATA — INHALATION

TABLE 6-5.2

MRI SITE
Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates

of Potential Subchronic Inhalation Inhalation Target Uncertainty/ RfC:RfD: (MM/DD/YY)

Concern (1) RfC RfD (2) Organ Modifying Factors Target Organ
Organics
Chloroform Chronic 3E-04 mg/m? 8.6E-05 mg/kg-day N/A N/A EPA 1998 1998
Inorganics
Chromium (V1) Chronic 4E-07 mg/m? 1.0E-07 mg/kg-day N/A N/A EPA 1998 1998

N/A = Not Available

(1) Inhalation toxicity criteria were compiled for volatile organic compounds selected as COPCs in groundwater detected at concentrations above SSLs in soil.

(2) The equation used adjust the RfC to the adjusted inhalation RfD is: RfC x 20 m3/day x 1/70 kg.
EPA 1998 = Toxicity criteria are NCEA values obtained from USEPA (1998b).




TABLE 6-6.1
CANCER TOXICITY DATA -- ORAL/DERMAL

MRI SITE
Chemical Oral Cancer Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date (2)
of Potential Slope Factor Adjustment Cancer Slope Factor (1) Cancer Guideline (MM/DDIYY)
Concern Factor Description
Organics
Benzo(a)pyrene 7.3E+00 N/E N/E (mg/kg-day)* B2 RIS 6/1/98:11/1/94
Chloroform 6.1E-03 100% 6.1E-03 (mg/kg-day)? B2 RIS 6/1/98:3/1/91
Dieldrin 1.6E+01 100% 1.6E+01 (mg/kg-day)* B2 RIS 6/1/98:7/1/93
Inorganics
JAluminum N/A N/A N/A N/A N/A N/A N/A
JAntimony N/A N/A N/A N/A N/A N/A N/A
IArsenic 1.5E+00 100% 1.5E+00 (mg/kg-day)* A RIS 6/1/98:4/1/98
Barium N/A N/A N/A N/A N/A N/A N/A
(Cadmium (food) N/A N/A N/A N/A N/A N/A N/A
Chromium (V1) N/A N/A N/A N/A N/A N/A N/A
Copper N/A N/A N/A N/A N/A N/A N/A
Cyanide N/A N/A N/A N/A N/A N/A N/A
Iron N/A N/A N/A N/A N/A N/A N/A
Lead N/A N/A N/A N/A N/A N/A N/A
”Manganese N/A N/A N/A N/A N/A N/A N/A
Mercury (inorganic) N/A N/A N/A N/A N/A N/A N/A
Nickel N/A N/A N/A N/A N/A N/A N/A
Selenium N/A N/A N/A N/A N/A N/A N/A
Thallium N/A N/A N/A N/A N/A N/A N/A
}\/anadium N/A N/A N/A N/A N/A N/A N/A
lzinc N/A N/A N/A N/A N/A N/A N/A

N/A = Not Available
N/E = Not Evaluated
IRIS = Integrated Risk Information System
(1) As described in the text, adjustment factors were used to adjust oral toxicity criteria for use in the dermal pathway. All adjustment factors were obtained from ASTDR with the following exceptions: the values for arsenic,
cadmium, and manganese were obtained from IRIS (USEPA, 1998c); the values for barium and mercury were obtained from NCEA (1993, 1992); the value for iron was obtained from Klaassen (1986).
(2) For IRIS values, the date IRIS was searched and the date of the most recent review are provided.
EPA Group:
A - Human carcinogen
B1 - Probable human carcinogen - indicates that limited human data are available
B2 - Probable human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in humans
C - Possible human carcinogen
D - Not classifiable as a human carcinogen
E - Evidence of noncarcinogenicity



TABLE 6-6.2

CANCER TOXICITY DATA -- INHALATION

MRI SITE
Chemical Unit Risk Units Adjustment (2) Inhalation Cancer Units Weight of Evident/ Source Date (3)
of Potential Slope Factor Cancer Guideline (MM/DDI/YY)
Concern (1) Description
Organics
Chloroform 2.30E-05 (ug/md)t 3500 8.1E-02 (mg/kg-day)* B2 IRIS 6/1/98:3/1/91
Inorganics
Chromium (V1) 1.20E-02 (ug/md)t 3500 4.2E+01 (mg/kg-day)* A IRIS 6/1/98:3/1/91

IRIS = Integrated Risk Information System

(1) Inhalation toxicity criteria were compiled for volatile organic compounds selected as COPCs in groundwater and compounds detected at concentrations above SSLs in soil.
(2) The equation used to adjust the unit risk to the inhalation cancer slope factor is: unit risk x 70 kg x 10° pg/mg x 1/20 m¥/day.
(3) For IRIS values, the date IRIS was searched and the date of the most recent review are provided.

EPA Group:

A - Human carcinogen

B1 - Probably human carcinogen - indicates that limited human data are available

B2 - Probably human carcinogen - indicates sufficient evidence in animals and inadequate or no evidence in human
C - Possible human carcinogen

D - Not classifiable as a human carcinogen

E - Evidence of noncarcinogenicity
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Purpose: To Derive aSoil Lead Concentration Leve that is Protective of Nonresidential Adults (Adult
Industria Exposure to Lead in Sail).

Reference Model:  “Technica Review Workgroup for Lead (TRW) Recommendations for an Interim
approach to Assessing Risks associated with Adult Exposuresto Lead in Soil” and “Equations and Rationde
for Default Vaues Assigned to Parameters in the Soope Factor Approach and Exposure Modd for Assessing
Risk Associated with Adult Exposuresto Lead in Soil”. (EPA, December 1996).

The recommended gpproach for derivation of arisk-based remediation god (RBRG) to assess
nonresidential adult risks utilizes a methodology that relates soil lead intake to blood lead concentrationsin
women of child-bearing age. What follows is a cdculation for determination of dlowable levels of lead in soil a
adte with exposure to an adult industrial worker.

Sourceof Datalnput:  The basisfor the caculation begins with the atgorithra for blood lead concentration
inwomen of child-bearing age:

(Equation 1)

PbS.BKSF.IR,.AF,.EF,
PbBaduchcuml = PbBadult.O

AT

where:

PoByurcewra = Centra estimate of blood lead concentrations (g/dL) in adults (i.e., women of child-bearing
age) that have Site exposures to soil lead at concentrations. PbS.

PbB it 0 = Typica blood lead concentration (g/dL) in adults (i.e., women of child-bearing age) inthe
absence of exposure to the site that is being assessed.

PbS = Soil lead concentration (g/g) (appropriate average concentration for individua).

BKSF = Biokinetic dope factor relating (quasi-Steady state) increase in typical adult blood lead

concentration to average daily lead uptake (g/dL blood lead increase per g/day lead
uptake).

IRs = Intakerate of soil, including both outdoor soil and indoor soil-derived dust (g/day).



@ CALCULATION SHEET womr  comems

4L0G
JOB NUMBER 20385~ 052
CALC NO. 052-001
SUBJECT Assessing Risks Associated with NonResidential Adult Exposures to Lead in Soil SHEET NO. 3of5
BY K. Shaw DATE 4 June, 1999 SHEET REV 0
AFg = Absolute gagtrointestina absorption fraction for ingested lead in soil and lead in dust
derived.
EFs = Exposure frequency for contact with assessed soils and/or dust derived in part from these

soils (days of exposure during the averaging period); may be taken as days per year for
continuing, long term exposure.

AT = Averaging time; the tota period during which soil contact may occur; 365 days'year for
continuing long term exposures.

The basisfor the RBRG cdculation is the reationship between the soil lead concentration and the blood
lead concentration in the developing fetus of adult women that have Site exposures. The risk-based god for the
central estimate of blood lead concentration in adult concern is asfollows:

(Equation 2)
PbBetar 0.95.g0al

PbB adult.central.goal GSD i,ndultl'“s Ryeat 1 marernal

where:

POByutcentrags = God for centra estimate of blood lead concentration (g/dL) in adults (i.e., women of
child-bearing age) that have Ste exposures. The god isintended to ensure that
POBets 0,950 d0ES NOL exceed 10 g/dl.

POBrets 0.95,g0al = Goad for the 95" percentile blood lead concentration (g/dL) among fetuses born to
women having exposures to the specified site soil concentration. Thisisinterpreted to
mean that there is a 95% likelihood that afetus, in awoman who experiences such
exposures, would have a blood lead concentration no greater than PoBig; .95 goar (I-€.,
the likelihood of ablood lead concentration greater than 10 g/dL would be lessthan 5
%).

GSD; qut = Edimated vaue of the individual geometric sandard deviation (dimensonless); the

GSD among adults (i.e., women of child-bearing age) that have exposuresto smilar
on-site lead concentrations, but that have non-uniform response (intake, biokinetics) to
gtelead and non-uniform off-site lead expsoures. The exponent 1.645, is the value of
the standard normal deviate used to calculate the 95" percentile from alognormal
distribution of blood lead concentration.
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Reea/maeia = Congant of proportiondity between fetal blood lead concentration at birth and materia

blood lead concentration (dimensionless).

The soil lead concentration associated with a given exposure scenario and PbBa PoByy centra goa aNd then be
caculated by rearranging Equation 1 and substituting PoB,yt central goar TOr POBaguit centra
(Equation 3)

(P bBadulI.ccnlml,goal - P bB adult,0 )At
(BKSF .IR;.AF;.EF)

RBRG =PbS =

It isthisform of the dgorithm that can be used to cdculate a RBRG where the RBRG represents the soil lead
concentration (PbS) that would be expected to result in a specified adult blood lead concentration
(PPBaguitcentra goar) N corresponding 95" percentile fetal blood lead concentration (PoBrey .95,goa)-
Calculations. The following calculation uses the recommended default vaues presented in Table 1.

Cdculation of Equation 3 requires a determination of PoBt central goa from eqution 2:

PbBaduchcuml.goal= .—10__.____.: 328 g/dL

(3.388) (0.9)

Subdtituting 3.28 in Equation 3 and using default vaues from Table 1,

RBRG= (3.28-2.0)(365) = 881.5g/g
(0.4) (0.05) (0.12) (219)

This resultsin aproposed cleanup vaue for soil lead at the MRI Ste estimated at 880 mg/kg.
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Tablel. Summary of Default Parameter Valuesfor the Risk Estimation Algorithm

Parameter

Unit

Value

Comment

PbBieta 095004

gd

10

For estimating RBRGs based on risk to the
developing fetus.

GSDi ,adult

18
21

Vaue of 1.8 isrecommended for a homogeneous
population while 2.1 is recommended for amore
heterogeneous population.

Rfetd/metemd

09

Based on Goyer (1990) and Graziano et d. (1990).

I:)bBadult,O

g/dL

1.7-2.2

Plausible range based on NHANES 111 phase 1 for
Mexican American and non-Hispanic black, and
white women of child bearing age (Brody et d.
1994). Point estimate should be selected based on
Ste-specific demographics.

BKSF

g/dL per
g/day

04

Based on andysis of Pocock et d. (1983) and
Sherlock et d. (1984) data.

g/day

0.05

Predominantly occupation exposures to indoor soil-
derived dugt rather than outdoor soil; (0.05 g/day=

50 mg/day).

EF<

day/yr

219

Based on U.S. EPA (1993) guidance for average
time spent at work by both full-time and part-time
workers (see Appendix for recommendations on
minimum exposure frequency and duration).

AFg

0.12

Based on an absorption factor for soluble lead of
0.20 and ardaive bioavailability of 0.6
(soil/soluble).




